GEOMETRIC  FORMULAS 


Triangle:  altitude  h , base  b : 

Area  = hb/2. 

Rectangle:  length  a , width  b: 

Area  = ab. 

Parallelogram:  altitude  h,  base  b : 

Area  = hb. 

Trapezoid:  altitude  h,  two  parallel  sides  a and  b: 

Area  = (a  + b)h/2. 

Circle:  radius  r: 

Area  = tt  r2, 

Circumference  = 2tt  r. 

Arc  of  a circle:  radius  r,  central  angle  6 (in  radians): 
Length  = rd. 

Sector  of  a circle:  radius  r,  central  angle  d (in  radians): 
Area  = r20/2. 

Ellipse:  semiaxes  a and  b: 

Area  = irab , 

Circumference  = 2i rV/(a2  -f-  b2)/2. 

Rectangular  parallepiped : length  a,  width  b , height  c: 
Volume  = abc. 

Pyramid:  altitude  h,  area  A: 

Volume  = | hA. 

Sphere:  radius  r: 

Area  of  surface  = 47rr2, 

Volume  = 47rr3/3. 

Right  circular  cylinder:  height  h , base  radius  r : 

Area  of  lateral  surface  = 2i rrh, 

Volume  = 7r  r2h. 

Right  circular  cone:  height  hf  base  radius  r: 


Area  of  lateral  surface  = irrV r 2 -T  h 2, 
Volume  = 7rr2A/3. 


IMPORTANT  CONSTANTS 


7T 


3.14159  26536 


^ = 2.71828  18284 


7 r2 


9.86960 

1.77245 

2.50663 

1.46459 

0.31831 

0.56419 

0.39896 


e2  = 7.38906 
1/e  = 0.36788 


In  10  = 2.30258 
logiotf  = 0.43429 
In  2 = 0.69315 
log2  e = 1.44269 
7 = 0.57722 
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PREFACE 


This  Handbook  offers  to  the  student  of  calculus  and  differential 
equations  a review  of  properties  of  often-used  functions  as  well  as 
tables  of  values  of  the  more  common  transcendental  functions  and  a 
table  of  integrals.  Since  the  intention  of  the  authors  is  that  this  book 
be  a self-contained  supplement  to  a textbook  in  such  a course,  the 
expository  material  is  necessarily  concise. 

The  key  new  feature  of  this  Handbook  is  its  tables  for  the  solution  of 
differential  equations.  To  solve  an  elementary  differential  equation, 
the  first  step  is  to  classify  it  so  as  to  determine  what  technique  to 
apply : the  second  step  is  to  apply  the  indicated  technique.  The  Hand- 
book docs  just  this.  For  each  large  class  of  differential  equations, 
there  is  a classification  table  which  refers  to  an  associated  table  of 
techniques  for  solution.  These  tables  are  preceded  by  a general  dis- 
cussion of  differential  equations  and  their  solutions.  Thus  these  tables 
do  for  elementary  differential  equations  what  an  integral  table  does 
for  indefinite  integrals.  Because  of  the  numerous  analogies  that  exist 
between  the  difference  and  differential  calculus,  we  have  included 
tables  for  differences,  antidifferences,  difference  equations,  and  sums. 

There  is  an  increasing  awareness  that  the  undergraduate  mathe- 
matics curriculum  should  include  a deeper  study  of  basic  concepts 
and  more  topics  outside  the  calculus.  We  feel  that  the  use  of  a hand- 
book wherever  possible  to  replace  extensive  memorization  of  tech- 
niques releases  sufficient  time  for  the  introduction  of  these  topics  into 
the  program  of  the  first  two  years. 

The  original  idea  for  this  Handbook  was  conceived  by  the  Com- 
mittee on  the  Undergraduate  Program  of  the  Mathematical  As- 
sqciation  of  America.  It  was  intended  as  a companion  to  Modern 
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PREFACE 


Mathematical  Methods  and  Models , an  experimental  text  for  sophomore 
students  of  the  behavioral  sciences  developed  for  the  Committee  by 
the  Dartmouth  College  Writing  Group.  On  writing  the  first  version 
of  the  Handbook,  it  became  clear  that  using  the  Handbook  is  a good 
way  to  teach  all  students  of  differential  equations.  The  present  Hand- 
book is  extensively  rewritten  from  the  earlier  version  and  is  now 
designed  as  well  to  supplement  a basic  calculus  and  differential  equa- 
tions course  for  engineering  and  science  students. 

We  are  most  grateful  to  the  Committee  on  the  Undergraduate 
Program  for  their  encouragement  to  prepare  this  Handbook,  and  for 
the  release  to  us  of  the  original  version.  We  received  a number  of 
valuable  suggestions  from  members  of  the  Dartmouth  College  Writing 
Group.  Special  thanks  go  to  our  students  Sheldon  Lippe  and  Richard 
Schneider,  who  painstakingly  helped  check  the  Handbook’s  entries 
and  who  thrust  upon  us  the  viewpoint  of  the  student,  notably  in- 
dispensable in  a work  such  as  this. 

E.  J.  Cogan 

R.  Z.  Norman 
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FUNCTIONS 


A fundamental  notion  in  mathematics  is  that  of  a function.  In  order 
to  specify  a function,  two  sets  called  the  domain  and  the  range  of 
the  function  must  be  given,  as  well  as  a law  of  correspondence,  or 
mapping,  which  assigns  to  each  member  of  its  domain  exactly  one 
clement  in  its  range. 

1.1  DEFINITION 

A function  is  a law  of  correspondence  which  assigns  to  each  ele- 
ment of  a set,  called  the  domain  of  the  function,  exactly  one  element 
of  another  set,  called  the  range  of  the  function.  The  range  is  re- 
stricted by  the  property  that  at  least  one  domain  element  is  mapped 
into  each  range  element. 

The  domain  and  range  of  functions  treated  in  the  calculus  are 
generally  sets  of  real  numbers.  In  finite  differences,  the  domain  is 
usually  a set  of  nonnegative  integers. 


1.2  DEFINITION 

Any  element  of  the  domain  of  a function  is  called  an  argument 
of  the  function;  any  element  of  its  range  is  called  a value  of  the 
function. 
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FUNCTIONS 


Sec.  1 .3 


1.3  SYMBOLISM 

In  this  handbook,  the  letters  f,  g,  and  h,  with  or  without  sub- 
scripts, are  used  to  stand  for  unspecified  functions.  An  unspecified 
value  of  f is  denoted  by  y.  The  value  of  the  function  f which  cor- 
responds to  an  unspecified  argument  .v  is  denoted  by  f(x).  Similarly, 
the  value  of  a function  f for  a specified  argument,  such  as  the  number 
2,  is  denoted  by  f(2). 

1.4  DEFINING  FUNCTIONS  EXPLICITLY 

A function  may  be  defined  explicitly  by  specifying  its  domain,  its 
range,  and  a rule  for  computing  its  value  for  any  given  argument. 
However,  when  only  the  rule  is  given,  the  domain  and  range  are  taken 
to  be  the  greatest  sets  of  real  numbers  for  which  the  rule  applies. 
Thus  the  formula 

y — x2  — x 

defines  a function  whose  value  for  each  argument  is  found  by  sub- 
tracting the  argument  from  its  square.  The  domain  of  this  function 
is  the  set  of  all  real  numbers;  the  range  can  be  shown  to  be  the  set 
of  all  real  numbers  greater  than  or  equal  to  — J. 

When  a function  is  defined  by  an  equation  in  which  y occurs  alone 
in  the  left-hand  member,  we  say  that  the  function  is  defined  explic- 
itly, and  we  use  the  right-hand  member  of  the  equation  as  a name 
for  the  function.  Thus  we  may  call  the  function  defined  by  the  above 
equation  x2  — x,  even  though  this  combination  of  symbols  actually 
stands  for  the  value  of  the  function  for  an  unspecified  argument. 

1.5  DEFINITION 

Given  a real  number  a , the  function  f for  which  f(x)  — a for  every 
x is  called  a constant  function  and  is  denoted  by  a. 

1.6  DEFINITION 

The  function  f for  which  f(x)  = x for  every  x is  called  the  identity 
function  and  is  denoted  by  x. 
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1.7  COMPOSITION  OF  FUNCTIONS 

Given  two  functions  f and  g,  we  call  a function  h the  composition 
of  f on  g if,  for  an  unspecified  argument  the  value  h(*)  is  found  by 
first  evaluating  g(x)  and  then  finding  the  value  of  f for  the  argument 
g(.v).  Thus,  h(.v)  = f(g(.v))  for  every  argument  x.  The  composition 
of  f on  g will  be  denoted  by  f(g).  The  domain  of  f(g)  is  the  set  of  all 
real  numbers  in  the  domain  of  g for  which  g(x)  is  in  the  domain  off; 
the  range  of  f(g)  is  the  corresponding  part  of  the  range  of  f. 

1.8  EXAMPLE 

Let  f(jr)  = .v2  + x and  g(.v)  = x — 1.  Then 

f(gW)  = (*  — l)2  + (x  - 1)  = X2  - X 

and 

g(fW)  = (*2  + X)  - 1. 


1.9  EXAMPLE 

Let  h '*)  = (.v  T 2 )3  — (x  + 2)  + l/(x  -f  2).  We  can  write  h(x) 
as  a composite  of  two  functions  f and  g.  By  choosing  f(*)  = x3  — x 
+ ' 1 x)  and  g<  v)  = x + 2,  then  h = f(g). 
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ALGEBRAIC  FUNCTIONS 


2.1  DEFINITION 

If  n is  a nonnegative  integer  and  do,  ai,  . . . , an  are  real  numbers, 
then  the  function  f for  which  f(#)  — a0xn  + a\Xn~* l 2 3  + ....+  an-\x  + an 
is  called  a polynomial.  If  a0  ^ 0,  then  n is  called  the  degree  of  the 
polynomial.  Each  number  ai  (where  0 ^ i ^ n)  is  called  the  coeffi- 
cient of  the  corresponding  xn~\ 

2.2  DEFINITION 

(1)  A polynomial  of  degree  1 is  called  a linear  function. 

(2)  A polynomial  of  degree  2 is  called  a quadratic  function. 

(3)  A polynomial  of  degree  3 is  called  a cubic  function. 


2.3  PRIME  POLYNOMIALS 

A polynomial  p(#)  of  degree  n , with  real  coefficients  which  cannot 
be  written  as  the  product  of  two  polynomials  of  degree  less  than  n with 
real  coefficients,  is  called  a prime  polynomial. 

2.4  PROPERTIES  OF  POLYNOMIALS 

(1)  The  sum,  difference,  and  product  of  two  polynomials  are  poly- 
nomials. 
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(2)  Every  polynomial  can  be  expressed  as  a product  of  prime 
factors  which  are  polynomials  of  degree  at  most  2.  Thus  if  p(.v)  is  a 

polynomial, 

p(x)  = a(x  — bx)(x  — b2)  • • • (x  — bk)(x2  + cxx  + dx) 

• * * (*2  “1 - C\X  + di)y 

where  the  numbers  a,  b»  r„  and  dt  are  all  real. 


2.5  DEFINITION 

The  number  of  times  that  a given  polynomial  occurs  as  a factor 
in  the  product  form  of  (2)  of  Sec.  2.4  is  called  the  multiplicity  of  the 
factor. 


2.6  DEFINITION 

If  f and  g are  polynomials,  then  the  function  h for  which  h(*)  = 

f \ ) g v)  is  called  a rational  function. 


2.7  PARTIAL  FRACTIONS  DECOMPOSITION 

Let  p(*)/q(;r)  be  a rational  function  in  which  the  degree  of  the 
polynomial  p(*)  is  m and  that  of  q(x)  is  n.  If  m ^ n,  then  p(x)/q(x) 
can  be  written  in  the  form  s(x)  + t(x)/q(.v),  where  s(x)  is  a polyno- 
mial of  degree  m — n and  t(x)  is  a polynomial  of  degree  less  than  n. 

Assume  that  p(.*)/q(x)  is  a rational  function  for  which  the  degree 
of  p v)  is  less  than  that  of  q(*).  The  denominator  can  be  written  as  a 
product 

[q»W]n  • lq*M]"-  • • [q*W]n, 

where  the  functions  qt(x)  are  prime  polynomials  and  the  numbers  r, 
are  their  respective  multiplicities.  In  this  case,  p(x)/q(x)  is  expres- 
sible as  a sum  of  fractions  of  the  form  P(x)/Q(x ),  where  Q(x)  is  a 
power  less  than  or  equal  to  r,  of  the  factor  q,(*)  and  P(x)  is  a poly- 
nomial of  degree  less  than  that  of  q,(x). 
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2.8  EXAMPLE 

We  shall  obtain  the  partial  fractions  decomposition  of  the  rational 
function 

x 4 — 2xz  4~  3x2  — * + 1 

x 3 + 2*2  + * 

On  dividing  the  numerator  by  the  denominator,  a quotient  of  x — 4 

is  obtained,  with  a remainder  of  10x2  + 3x  + 1.  Hence,  the  fraction 

may  be  written  in  the  form 

. . 10x2  + 3*  + 1 

x ~ 4 H — 

x3  + 2x2  + * 

Consider  the  fractional  part  of  this  expression.  Its  numerator  has 
lower  degree  than  its  denominator,  and  its  denominator  may  be  fac- 
tored as  the  product  x(&  + l)2.  According  to  the  procedure  in  Sec. 
2.7,  there  are  numbers  A , B,  and  C such  that 

l(k2  + 3*  + 1 = A B C_ 

*3  + 2x2  + x x * + 1 (*  + l)2 

By  clearing  fractions,  we  find  that 

10x2  + 3*  + 1 = A(x  + 1 )2  + Bx{x  + 1)  + Cx 

= (A  + B)x2  + (2A  + B + C)x  + A. 

Setting  coefficients  of  like  powers  of  * equal  to  each  other,  we  obtain 
the  system 

A -J-  B = 10, 

2A  + B +,.C  = 3, 

A = 1; 

thus  A = 1,  B = 9,  and  C = —8.  Combining  all  our  results,  we  have 

x4  - 2r*  + 3x2  - v + 1 = _ 1 9 8_ 

*3  + 2*2  x X x x + 1 (*  -}-  l)2 

2.9  DEFINITION 

The  operations  of  addition,  subtraction,  multiplication,  division, 
raising  to  an  integral  power,  and  extraction  of  a root  are  called  alge- 
braic operations. 
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2.10  DEFINITION 

If  x and  y designate  unspecified  numbers,  then  an  expression  which 
results  from  the  combination  of  x , y , and  a finite  number  of  real  num- 
bers by  means  of  a finite  number  of  algebraic  operations  is  called  an 
algebraic  expression  in  x and  y.  A (x,  y)  designates  an  unspecified 
algebraic  expression  in  x and  y. 

2.11  DEFINITION 

If  A(.v,  y)  is  an  algebraic  expression  in  * and  y,  then  the  equation 
A ( v,  jy)  = 0 may  define  implicitly  one  or  more  functions  f such  that 
v = f(.v).  A function  f defined  by  such  an  equation  is  called  an  alge- 
braic function. 


2.12  EXAMPLES 


The  expressions  .r2  + y2  — 1 , 


yVx 


c2Vy  - 2 


V x2  + y2 

examples  of  algebraic  expressions.  The  equations 


? and  xy  — 1 are 


x2  y2  — 1 = 0, 
yV~x  - x2</y  - 2 

xy  - 1=0 

each  define  implicitly  at  least  one  function  f for  which  y = f(x).  The 
function  defined  by  the  third  equation  may  also  be  defined  explicitly 
by  the  equation 

1 


The  equation  x2  + y2  — 1 =0  defines  two  functions  implicitly, 
namely,  those  which  are  defined  explicitly  by  the  equations 

y = Vl  - x2 

and 

y = - Vl  - X2. 
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It  is  not  practical  to  express  explicitly  the  functions  determined  by 
the  second  equation. 

2.13  DEFINITION 

Let  f be  a function,  and  let  y be  a number  in  the  range  of  f.  Then 
the  rule  which  assigns  to  each  y those  numbers  x in  the  domain  of  f 
for  which  f(*)  = y is  called  the  inverse  of  f.  If  for  every  y in  the 
range  of  f there  is  exactly  one  number  a;  in  the  domain  of  f such  that 
i(x)  = y,  then  the  inverse  of  f is  a function  called  the  inverse  function 
of  f and  denoted  f1.  Thus  the  composition  of  f and  f-1  is  always  the 
identity  function:  f-1(f(x))  = f(f_1(*))  = * for  every  x common  to  the 
domains  of  both  f and  f_1. 


2.14  EXAMPLE 


If  f(x)  = x + 1 and  g(x)  = x — 1,  then 

f(g(*))  = (x  — 1)  T 1 = x 

and 

g(f(x))  = (x  + 1)  - 1 = X, 
so  that  f and  g are  inverses  of  each  other. 
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FUNCTION-FUNCTION  OPERATIONS 


A number  of  laws  of  correspondence,  or  mappings,  whose  domains 
and  ranges  are  sets  of  functions  rather  than  sets  of  numbers  arise  in 
the  calculus.  Those  used  in  this  handbook  are  defined  below. 


3.1  DEFINITION 


Given  a function  f,  if  there  is  a function  g such  that 


g(x)  = lim 

h->  0 


f(*  + h)  — i(x) 

: j 


then  g is  called  the  first  derivative  of  f and  is  denoted  by  Df.  The 
domain  ol  Df  is  that  part  of  the  domain  of  f for  which  values  can  be 
assigned  to  Df. 

The  second  derivative  of  f,  denoted  by  D2f,  is  the  first  derivative 
of  Df;  thus  D2f  = D(Df). 

The  third  derivative  of  f,  denoted  by  D3f,  is  the  first  derivative 
of  DT;  thus  DT  = D(D2f). 

In  general,  for  any  positive  integer  n,  the  n-th  derivative  of  f, 
denoted  by  D"f,  is  the  first  derivative  of  Dn-1f;  thus  D"f  = D(D71-1f). 

The  inverse  of  the  derivative  operator  D,  called  the  indefinite 
integral,  will  be  considered  in  Sec.  4.7. 


3.2  DEFINITION 

Given  a function  f,  the  function  g for  which  g(*)  = f(x  + 1) 
is  called  the  translate  (or  first  translate)  of  f and  is  denoted  Ef. 
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For  every  x for  which  x + 1 is  in  the  domain  of  f,  we  find  that 
Ef(x)  = f(x  + 1). 

The  second  translate  of  f,  denoted  by  E2f,  is  the  translate  of  Ef; 
thus,  E2f  = E(Ef).  Note  that  E2f(x)  = f(x  + 2). 

The  third  translate  of  f,  denoted  by  E3f,  is  the  translate  of  E2f; 
thus,  E3f  = E(E2f).  Note  that  E3f(x)  = f(x  + 3). 

In  general,  for  any  positive  integer  n,  the  n-th  translate  of  f,  de- 
noted by  Enf,  is  the  translate  of  En-1f;  thus,  E"f  = E(En_1f).  Note 
that  Enf(x)  = f(x  + n). 

3.3  DEFINITION 

Given  a function  f,  the  function  g for  which  g(x)  = f(x  + 1)  — f(x) 
is  called  the  difference  (or  first  difference)  of  f and  is  denoted  by 
Af.  For  every  x for  which  x + 1 is  in  the  domain  of  Af,  we  have 
Af(x)  = f(x  + 1)  — f(x). 

The  second  difference  of  f,  denoted  by  A2f,  is  the  difference  of 
Af;  thus,  A2f  = A(Af). 

The  third  difference  of  f,  denoted  by  A3f,  is  the  difference  of  A2f; 
thus,  A3f  - A(A2f). 

In  general,  for  any  positive  integer  n,  the  n-th  difference  of  f, 
denoted  by  AT,  is  the  difference  of  An_1f;  thus,  A"f  = A(AB-1f). 

The  inverse  of  the  difference  operator  A,  called  the  indefinite 
finite  integral,  will  be  considered  in  Sec.  4.8. 

3.4  OPERATOR  POLYNOMIALS 

In  terms  of  the  operators  defined  in  Secs.  3.1  to  3.3,  it  is  possible 
to  define  a large  class  of  operators  by  using  the  operations  of  ordinary 
arithmetic.  For  any  real  number  k,  we  define  an  operator  k such  that 
the  values  of  kf  are  k times  the  corresponding  values  of  f.  We  can  then 
form  polynomials  in  D,  E,  or  A.  For  example,  E2  + 2E  — 1 may  be 
considered  as  a single  operator  which  for  any  function  f has  the 
property  that 

(E2  + 2E  - l)f(x)  - f(x  + 2)  + 2f(x  + 1)  - f(x). 

If  we  assume  the  properties 


See.  3.5 
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(M  + N)f  = Mf  + Nf, 

M(kf)  = k(Mf), 

whenever  M and  N are  operators,  k is  a constant  operator,  and  f is  a 
function,  then  the  meaning  of  the  operator  polynomial  is  clear. 

3.5  RELATIONS  BETWEEN  E AND  A 

The  definitions  of  E and  A establish  the  following  relations  between 

them : 

(1)  A = E — 1, 

(2)  E = A + 1, 

(3)  A2  = (E  - l)2  = E2  - 2E  + 1, 

(4)  E = (A  + l)2  = A2  + 2A  + 1. 

If  n is  a positive  integer,  then 

(5)  A"  = (E  - 1)” 

= E-  - E"_1  + (")  E"~2  - . . . + (-1)", 

(6)  E"  = (A  + 1)'* 

= A’1  + (l')  A"-1  + A"-2  + . . . + 1, 

where  the  numbers  1 are  the  binomial  coefficients 

given  in  Table  5.4. 

3.6  EXAMPLES 

Let  f(.v)  = x2  — 2x  + 3;  then 

Ef(x)  = (x  + l)2  - 2(x  + 1)  + 3 = *2  + 2. 

E2f(x)  = (x  + 2 )2  - 2(x  + 2)  + 3 = a;2  + 2x  + 3. 

Af(x)  = (E  - l)f(x) 

= [(*  + l)2  - 2(x  + 1)  + 3]  - [*2  - 2x  + 3] 

= 2.v  - 1 . 

A*f(x)  = A(Af)  (x)  = A(2at  - 1) 

= [2(*+  1)  - 1]  - [2x  - 1]  = 2. 

A3f(*)  = A (AT)  (x)  = A(2)  =2-2  = 0. 
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4.1  DEFINITION 

An  equation  which  sets  forth  a condition  to  be  satisfied  by  a func- 
tion is  called  a functional  equation. 

4.2  DEFINITION 

Any  function  f which  satisfies  the  conditions  set  forth  in  a func- 
tional equation  is  called  a particular  solution  of  the  equation. 

4.3  DEFINITION 

The  set  of  all  functions  which  satisfy  a given  functional  equation 
is  called  the  general  solution  of  the  equation.  A symbolic  representa- 
tion of  the  general  solution  of  a functional  equation  is  called  a general 
solution  form  of  the  equation. 


4.4  DEFINITION 

A functional  equation  which  involves  a finite  number  of  powers 
of  the  operator  D is  called  a differential  equation.  The  highest 
power  of  the  operator  is  called  the  order  of  the  differential  equation. 
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4.5  DEFINITION 

A functional  equation  which  involves  a finite  number  of  powers 
of  the  operator  E or  the  operator  A is  called  a difference  equation. 
The  highest  power  of  the  operator  involved  is  called  the  order  of  the 
difference  equation. 


4.6  EXAMPLES 

(1)  The  equation  f(*i  + *2)  = f(*i)  + f(*2),  where  X\  and  x2  are 
unspecified  arguments  of  f,  is  an  example  of  a functional  equation. 
The  function  f for  which  f(*)  = x is  a particular  solution  of  this 
equation,  and  so  is  the  function  f for  which  f(*)  = 3x.  In  fact,  if  C 
is  any  constant,  then  Cx  is  a solution  of  the  equation,  and  every  con- 
tinuous solution  has  this  form.  However,  Cx  is  not  the  general  solution 
form,  since  there  are  discontinuous  solutions  not  of  this  form. 

(2)  The  equation  Df(*)  = 1 is  a simple  example  of  a differential 
equation.  A particular  solution  of  this  equation  is  f(*)  = x,  and  an- 
other solution  is  f(x)  = x + 3.  In  fact,  if  C is  an  unspecified  constant, 
then  f(.v)  = x + C is  a general  solution  form  for  the  equation,  since 
every  solution  can  be  written  in  this  form  for  some  value  of  C. 

(3)  The  equation  (E  — 2)f(x)  = 0 is  an  example  of  a difference 
equation.  A particular  solution  of  this  equation  is  f(x)  = 2X,  since 
E(2X)  = V*1  = 2 • 2X,  and  (E  — 2)2X  = 0.  Another  particular  solu- 
tion is  f(*)  = 3 • 2X.  In  fact,  if  C is  an  unspecified  constant,  then 
C • 2X  is  a general  solution  form  of  the  equation,  since  every  particular 
solution  can  be  written  in  this  form  for  some  value  of  C. 


4.7  DEFINITION 

Given  a function  g,  any  particular  solution  of  the  equation  Df  = g 
is  called  an  antiderivative  of  g.  The  general  solution  of  the  equation 
Df  = g is  called  the  indefinite  integral  of  g and  is  denoted  by 
j g(*)  dx. 


14 


FUNCTIONAL  EQUATIONS 


Sec.  4.8 


4.8  DEFINITION 

Given  a function  g,  any  particular  solution  of  the  equation  Af  = g 
is  called  an  antidifference  of  g.  The  general  solution  of  the  equation 
Af  = g is  called  the  indefinite  finite  integral  of  g and  is  denoted  by 
A-'g. 


4.9  ARBITRARY  CONSTANTS 

In  most  cases,  the  representation  of  a general  solution  form  is  made 
convenient  by  the  fact  that  the  particular  solutions  of  the  equation 
share  common  features.  In  particular,  the  general  solution  form  of  a 
difference  or  differential  equation  of  order  n can  be  written  so  that  it 
involves  n arbitrary  (unspecified)  constants,  usually  designated  by 
Ci,  C2,  . . . , Cn.  A particular  solution  of  such  an  equation  is  obtained 
by  replacing  each  occurrence  of  Ci  by  the  same  fixed  number,  each 
occurrence  of  C2  by  the  same  fixed  number,  and  so  on.  The  assign- 
ment of  a number  to  any  one  of  the  arbitrary  constants  is  independent 
of  the  assignments  made  to  the  others. 

The  general  solution  of  a given  equation  may  be  written  in  many 
ways.  Some  ways  are  simpler  than  others;  some  may  involve  more 
arbitrary  constants  than  necessary. 

Example  1 . The  general  solution  of  the  equation  of  first  order 
Df(*)  = 1 can  obviously  be  written  f(x)  = x + C.  (We  write  C in- 
stead of  Ci  when  only  one  arbitrary  constant  appears.)  However,  by 
integrating  both  sides  of  this  equation  as  follows, 

f Df(tf)  dx  = f dx , 

we  may  also  obtain  the  less  desirable  representations 

f(*)  '+  Ci  = x + C2  or  f(x)  = x + C2  - Ci. 

We  say  that  one  representation  of  the  general  solution  of  an  equa- 
tion is  simpler  than  another  under  one  or  more  of  the  following  cir- 
cumstances: 

(1)  Fewer  different  arbitrary  constants  occur  in  the  first  than  in 
the  second. 
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(2)  The  total  number  of  occurrences  of  arbitrary  constants  in  the 
first  is  smaller  than  in  the  second. 

(3)  Computations  with  the  first  representation  can  be  made  more 
conveniently  than  with  the  second. 

The  first  step  toward  satisfying  requirement  (1)  is  to  reduce  the 
number  of  different  arbitrary  constants  in  a representation  of  the 
general  solution  of  an  equation  to  a minimum.  This  minimum  is 
equal  to  the  order  of  the  equation. 

Example  2.  If  one  representation  of  the  general  solution  of  a given 
equation  is  f = 3CVv2  In  (1  + C2),  then  a simpler  one  is  f = Cx2  (see 
Example  4). 

Suppose  that  an  algebraic  combination  of  terms,  or  a factor  of  a 
term,  consists  entirely  of  constants  at  least  one  of  which  is  arbitrary. 
The  first  two  conditions  for  simplicity  can  be  met  by  giving  such  a 
collection  of  terms  or  factor  of  a term  a single  new  name,  C*,  provided 
that  Ck  does  not  occur  elsewhere  in  the  representation.  It  will  fre- 
quently be  convenient  to  make  use  of  some  algebraic  manipulation 
before  applying  this  rule.  In  simplifying  an  expression  which  already 
contains  the  minimum  number  of  constants,  it  is  often  more  con- 
venient to  express  these  constants  as  factors  where  possible. 

Example  3.  log,,  C\X  = loga  * + loga  C\  may  be  replaced  in  any 
representation  by  loga  * -+-  C. 

Example  4.  3Ci  In  (1  C2)  may  be  replaced  by  C (see  Example  2). 

Example  5.  C2  — C\  may  be  replaced  by  C (see  Example  1). 

Example  6.  Since  3Ciex'+Ci  = 3C\eC2ex\  the  expression  3Ciex2+C2  + 
6Cief  l may  be  replaced  by  Cex2  + 2 C. 

In  order  to  meet  the  third  condition  for  simplicity,  we  make  use 
of  known  identity  relations  between  functions  to  introduce  into  a rep- 
resentation of  the  general  solution  functions  which  combine  more 
readily  with  other  parts  of  the  representation  than  those  which  already 
occur.  Thus,  an  expression  which  is  part  of  a representation,  and 
which  involves  a nonconstant  function,  may  be  replaced  by  a second 
expression  identically  equal  to  it.  Such  a replacement  often  achieves 
a different  distribution  of  arbitrary  constants  since  it  may  make  pos- 
sible some  simplifications  of  the  type  discussed  in  the  preceding  para- 
graph. Of  course,  simplicity  here  will  depend  not  so  much  on  the 
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intrinsic  form  of  the  representation  as  on  the  particular  way  in  which 
it  is  to  be  used. 

Example  7.  Since  sin-  x = \ — cos 2 x,  we  have 
sin2  x + C = — cos2  x + 1 + C. 

We  may  replace  1 + C by  Ci,  and  since  the  letter  C is  no  longer  in- 
volved, we  may  use  C instead  of  Ci.  Thus  sin2  x + C may  be  replaced 
by  — cos2  x + C. 

Example  8.  Ci  sin  x + C2  cos  x may  be  replaced  by  C3  sin  (x  + C4), 
since 

C3  sin  (*  + C4)  = C3(sin  x cos  C\  + cos  x sin  C4) 
and  we  may  take 

C3  = VCI  + Cl  and  C\  = arctan 

Ei 

Again,  after  replacement,  Ci  and  C2  are  no  longer  involved,  so  that 
we  may  relabel  the  new  expression  to  arrive  at  C\  sin  {x  -f-  C2). 

Example  9.  Solve  for  y in  C\X  = C2e22/+C3. 

Cix  = C2eCse2y  = C2C4e2y, 

C2V  = Cr0X , 

2y  = In  Cbx  = In  x + C6, 
y = | In  x + C. 

4.10  METHODS  OF  DEFINING  FUNCTIONS 

Functions  can  be  defined  in  essentially  two  different  ways:  ex- 
plicitly or  implicitly. 

An  explicit  definition  of  a function  furnishes  a procedure  by  which 
a value  of  the  function  for  a given  argument  may  be  obtained.  Some 
algebraic  functions  may  be  defined  explicitly,  namely,  those  which 
may  be  represented  by  an  equation  of  the  form  y = i{x)  which  indi- 
cates the  sequences  of  algebraic  operations  that  must  be  applied  to  an 
argument  of  the  function  to  yield  a value.  The  method  of  defining 
the  trigonometric  functions  is  an  explicit  one,  since  it  furnishes  a 
direct  procedure  by  which  a value  of  such  a function  is  obtained  for  a 
given  argument. 

An  implicit  definition  of  a function  furnishes  no  such  procedure. 


Sec.  4.1 1 


FUNCTIONAL  EQUATIONS 


17 


Instead  it  sets  forth  conditions  on  the  function.  One  way  of  specify- 
ing such  conditions  is  by  a functional  equation.  In  general,  a differ- 
ential or  a difference  equation  is  satisfied  by  several  functions.  In 
order  to  specify  a single  function  by  means  of  such  an  equation,  addi- 
tional conditions  must  be  furnished  in  order  that  the  particular  func- 
tion to  be  defined  may  be  distinguished  from  the  other  functions  in 
the  general  solution.  These  additional  conditions  are  called  bound- 
ary conditions. 

4.11  EXAMPLES 

(1)  The  general  solution  of  the  equation  Df(.v)  = \/x  is  a class  of 
functions,  one  of  which  is  the  function  In  * (the  natural  logarithm; 
see  Sec.  6.9).  This  function  is  completely  defined  by  the  given  equa- 
tion and  the  additional  condition  that  f(l)  = 0. 

(2)  The  equation  (E  — l)f(x)  = 0 has  f(*)  = C2X  as  its  general 
solution.  This  equation  along  with  the  condition  that  f(0)  = 1 suf- 
fices to  define  the  function  2X  for  integral  values  of  *. 
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SPECIAL  FUNCTIONS  DEFINED 
FOR  INTEGERS 


The  domains  of  the  functions  defined  in  this  section  are  sets  of  in- 
tegers. They  occur  frequently  in  situations  from  which  difference 
equations  arise. 

5.1  DEFINITION 

x\  = x(x  — 1)(*  — 2)  • • • 2 • 1,  if  x > 0, 

0!  = 1. 

Note  that  x\  is  defined  only  when  * ^ 0. 

Table  5.2  gives  values  of  x\  for  0 ^ a ^ 35.  For  larger  values  of 
x\  can  be  approximated  by  Stirling’s  formula,  which  states  that 

x\  = \/2x7r(x/e)x 

More  specifically, 

\^2x7r(x/e)x  < x\ 

< \^2xT(x/e)x[l  + (1/12*  — 1)]. 

The  factorial  function  * ! is  defined  by 
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5.2  TABLE 


Values  of  x\,  0 ^ x ^ 35 


The  following  formula  makes  possible  the  continuation  of  Table 

(*+!)!  = (*  + 1)*!. 


5.3  DEFINITION 


The  binomial  coefficients 


are  defined  for  0 ^ n ^ a;  by  the 


x\ 

n\(x  - n)\ 


equation 
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5.4  TABLE 


Values  of  the  Binomial  Coefficients,  0 ^ x ^ 35 


n 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0 

1 

2 

1 

1 

1 

1 

2 

1 

3 

1 

3 

3 

1 

4 

1 

4 

6 

4 

1 

5 

1 

5 

10 

10 

5 

1 

6 

1 

6 

15 

20 

15 

6 

1 

7 

1 

7 

21 

35 

35 

21 

7 

1 

8 

1 

8 

28 

56 

70 

56 

28 

8 

1 

9 

1 

9 

36 

84 

126 

126 

84 

36 

9 

1 

10 

1 

10 

45 

120 

210 

252 

210 

120 

45 

10 

1 

11 

1 

11 

55 

165 

330 

462 

462 

330 

165 

55 

11 

12 

1 

12 

66 

220 

495 

792 

924 

792 

495 

220 

66 

13 

1 

13 

78 

286 

715 

1 287 

1716 

1 716 

1 287 

715 

286 

14 

1 

14 

91 

364 

1 001 

2 002 

3 003 

3 432 

3 003 

2 002 

1001 

15 

1 

15 

105 

455 

1365 

3 003 

5 005 

6 435 

6 435 

5 005 

3 003 

16 

1 

16 

120 

560 

1 820 

4 368 

8 008 

11  440 

12  870 

11  440 

8 008 

17 

1 

17 

136 

680 

2 380 

6 188 

12  376 

19  448 

24  310 

24  310 

19  448 

18 

1 

18 

153 

816 

3 060 

8 568 

18  564 

31  824 

43  758 

48  620 

43  758 

19 

1 

19 

171 

969 

3 876 

11  628 

27  132 

50  388 

75  582 

92  378 

92  378 

20 

1 

20 

190 

1 140 

4 845 

15  504 

38  760 

77  520 

125  970 

167  960 

184  756 

21 

1 

21 

210 

1330 

5 985 

20  349 

54  264 

116  280 

203  490 

293  930 

352  716 

22 

1 

22' 

231 

1 540 

7 315 

26  334 

74  613 

170  544 

319  770 

497  420 

646  646 

23 

1 

23 

253 

1771 

8 855 

33  649 

100  947 

245  157 

490  314 

817  190 

1 144  066 

24 

1 

24 

276 

2 024 

10  626 

42  504 

134  596 

346  104 

735  471 

1 307  504 

1 961  256 

25 

1 

25 

300 

2 300 

12  650 

53  130 

177  100 

480  700 

1 081  575 

2 042  975 

3 268  760 

26 

1 

26 

325 

2 600 

14  950 

65  780 

230  230 

657  800 

1 562  275 

3 124  550 

5 311  735 

27 

1 

27 

351 

2 925 

17  550 

80  730 

296  010 

888  030 

2 220  075 

4 686  825 

8 436  285 

28 

1 

28 

378 

3 276 

20  475 

98  280 

376  740 

1 184  040 

3 108  105 

6 906  900 

13  123  110 

29 

1 

29 

406 

3 654 

23  751 

118  755 

475  020 

1 560  780 

4 292  145 

10  015  005 

20  030  010 

30 

1 

30 

435 

4 060 

27  405 

142  506 

593  775 

2 035  800 

5 852  925 

14  307  150 

30  045  015 

31 

1 

31 

465 

4 495 

31  465 

169  911 

736  281 

2 629  575 

7 888  725 

20  160  075 

44  352  165 

32 

1 

32 

496 

4 960 

35  960 

201  376 

906  192 

3 365  856 

10  518  300 

28  048  800 

64  512  240 

33 

1 

33 

528 

5 456 

40  920 

237  336 

1 107  568 

4 272  048 

13  884  156 

38  567  100 

92  561  040 

34 

1 

34 

561 

5 984 

46  376 

278  256 

1 344  904 

5 379  616 

18  156  204 

32  451  256 

131  128  140 

35 

1 

35 

595 

6 545 

52  360 

324  632 

1 623  160 

6 724  520 

23  535  820 

70  607  460 

183  579  396 

The  following  formulas  make  possible  the  continuation  of  Table 

o-u.> 

(*:,)-C)+ (.-.)■ 

5.5  THE  FACTORIAL  POWERS.  DEFINITION 

The  n-th  factorial  power  of  x is  given  by  the  formulas 

*(»>  = x(x  _ !)(*  - 2)  • • • (x  - n + 1), 

*<“>  = 1. 


n > 0 
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11 

12 

13 

14 

15 

16 

17 

n s' 

/ X 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

1 

11 

12 

1 

12 

78 

13 

1 

13 

364 

91 

14 

1 

14 

1365 

455 

105 

15 

1 

15 

4 368 

1 820 

560 

120 

16 

1 

16 

12  736 

6 188 

2 380 

680 

136 

17 

1 

17 

31  824 

18  564 

8 568 

3 060 

816 

153 

18 

18 

75  582 

50  388 

27  132 

11628 

3 876 

969 

171 

19 

167  960 

125  970 

77  520 

38  760 

15  504 

4 845 

1 140 

20 

352  716 

293  930 

203  490 

116  280 

54  264 

20  349 

5 985 

21 

705  432 

646  646 

497  420 

319  770 

170  544 

74  613 

26  334 

22 

1 352  078 

1 352  078 

1 144  066 

817  190 

490  314 

245  157 

100  947 

23 

2 496  144 

2 704  156 

2 496  144 

1 961  256 

1 307  504 

735  471 

346  104 

24 

4 457  400 

5 200  300 

5 200  300 

4 457  400 

3 268  760 

2 042  975 

1 081  575 

25 

7 726  160 

9 657  700 

10  400  600 

9 657  700 

7 726  160 

5 311  735 

3 124  550 

26 

13  037  895 

17  383  860 

20  058  300 

20  058  300 

17  383  860 

13  037  895 

8 436  285 

27 

21  474  180 

30  421  755 

37  442  160 

40  116  600 

37  442  160 

30  421  755 

21  474  180 

28 

34  597  290 

51  895  935 

67  863  915 

77  558  760 

77  558  760 

67  863  915 

51  895  935 

29 

54  627  300 

86  493  225 

119  759  850 

145  422  675 

155  117  520 

145  422  675 

119  759  850 

30 

84  672  315 

141  120  525 

206  253  075 

265  182  525 

300  540  195 

300  540  195 

265  182  525 

31 

129  024  480 

225  792  840 

347  373  600 

471  435  600 

565  722  720 

601  080  390 

565  722  720 

32 

193  536  720 

354  817  320 

573  166  440 

818  809  200 

1 037  158  320 

1 166  803  110 

1 166  803  110 

33 

286  097  760 

548  354  040 

927  983  760 

1 391  975  640 

1 855  967  520 

2 203  961  430 

2 333  606  220 

34 

417  225  900 

834  451  800 

1 476  337  800 

2 319  959  400 

3 247  943  160 

4 059  928  950 

4 537  567  650 

35 

5.6  STIRLING  NUMBERS 

The  factorial  powers  play  a role  in  finite  differences  analogous  to 
that  played  by  powers  in  the  differential  calculus.  That  is, 

(1)  A*(n)  = nx{n~l\ 

(See  Table  14.2.) 

Thus,  in  order  to  difference  a polynomial,  it  is  convenient  to  write 
the  polynomial  in  terms  of  factorial  powers  instead  of  ordinary  pow- 
ers. The  relationships  between  ordinary  powers  and  factorial  powers 


are 
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(2)  For  every  nonnegative  integer  n the  function  *(n)  is  a polyno- 
mial of  degree  n in  * ; that  is,  there  are  numbers  sni,  sn 2,  . . . , snn  such 
that 

*(n)  = SniX1  + sn2x2  + . . . + snnxn. 

The  numbers  sn i,  sn2,  . . . , snn  are  called  Stirling  numbers  of  the 
first  kind  and  are  listed  in  Table  5.7. 

(3)  For  every  nonnegative  integer  n the  function  xn  is  a linear 
combination  of  factorial  powers  of  x not  higher  than  the  rc-th ; that  is, 
there  are  numbers  tn i,  tn2,  . . . , tnn  such  that 

xn  = tnlxa)  + tn2x(2)  + . . . + tnnx(n). 

The  numbers  tn i,  tn 2,  are  called  Stirling  numbers  of  the 

second  kind  and  are  listed  in  Table  5.8. 

These  three  considerations  enable  us  to  find  differences  of  poly- 
nomials in  the  following  way:  First,  apply  (3)  to  express  each  power 
of  x in  terms  of  factorial  powers;  second,  find  the  required  differences 
of  these  powers  by  means  of  (1);  third,  by  means  of  (2),  write  each 
resulting  factorial  power  as  a polynomial. 


5.7  TABLE 


Stirling  Numbers  of  the  First  Kind 


n 

>^nl 

Sn2 

Sn3 

Sni 

Sn5 

>^n6 

Sn7 

SnS 

1 

1 

0 

0 

0 

0 

0 

0 

0 

2 

-1 

1 

0 

0 

0 

0 

0 

0 

3 

2 

-3 

1 

0 

0 

0 

0 

0 

4 

-6 

11 

-6 

1 

0 

0 

0 

0 

5 

24 

-50 

35 

-10 

1 

0 

0 

0 

6 

-120 

274 

-225 

85 

-15 

1 

0 

0 

7 

720 

-1  764 

1 624 

-735 

175 

-21 

1 

0 

8 

-5  040 

13  068 

-13  132 

6 769 

-1960 

322 

-28 

1 

To  continue  this  table  to  find  sni  for  n > 8,  define  j-n0  = 0 for  all  n, 
and  use  the  formula 

Sni  Sn — l,z — 1 (jl  — l,tj  ^ 1)  2,  • . . , Tl. 
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5.8  TABLE 


Stirling  Numbers  of  tiie  Second  Kind 


n 

tn\ 

t n2 

tn3 

tni 

fii5 

tn6 

tnl 

tnS 

l 

1 

0 

0 

0 

0 

0 

0 

0 

2 

1 

1 

0 

0 

0 

0 

0 

0 

3 

1 

3 

1 

0 

0 

0 

0 

0 

4 

1 

7 

6 

1 

0 

0 

0 

0 

5 

1 

15 

25 

10 

1 

0 

0 

0 

6 

1 

31 

90 

65 

15 

1 

0 

0 

7 

1 

63 

301 

350 

140 

21 

1 

0 

8 

1 

127 

966 

1 701 

1 050 

266 

28 

1 

To  continue  this  table  to  find  tni  for  n > 8,  define  tnQ  = 0 for  all 
w,  and  use  the  formula 

fin'  ^fii— l,t  tn— l,i— lj  ^ 1 j 2j  • . . j B. 

5.9  EXAMPLE 

Express  .v3  + 2x 
5.8  that 


Then,  x3  T 2x  — 1 

5.10  EXAMPLE 

Express  x(3)  — 2x(2)  + 4*(1)  as  a polynomial. 

We  find  from  Table  5.7  that 

*(3)  = 2x  - 3x2  + *3, 
-2x<2>  = 2x  - 2x2, 

4*(1)  = 4x. 

*(3)  _ 2x<*)  + 4x (1>  = *3  - 5*2  + 8*. 


— 1,  using  factorial  powers.  We  find  from  Table 

x3  = x(1)  .+  3*(2)  + *(3), 

2x  = 2x(1\ 

-1  = -1. 

= *(3>  + 3*(2>  + 3*(1)  - 1. 


Thus, 
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TRANSCENDENTAL 

FUNCTIONS 


6.1  DEFINITION 

Any  function  which  is  not  an  algebraic  function  is  called  a tran- 
scendental function. 


6.2  TRIGONOMETRIC  FUNCTIONS 

Consider  a circle  whose  center  is  at  the  origin  of  a cartesian  co- 
ordinate system  and  whose  radius  is  one  unit.  Label  with  the  letter  0 
the  point  (1,0)  at  which  the  circle  cuts  the  positive  side  of  the  hori- 
zontal axis.  Let  x be  an  unspecified  real  number.  We  assign  to  the 
number  x a point  X on  the  circle  as  follows : 

(1)  If  x > 0,  the  point  X is  x units  from  0,  the  distance  being 
measured  along  the  circumference  of  the  circle  in  a counterclockwise 
sense. 

(2)  If  x < 0,  the  point  X is  x units  from  0 , the  distance  being 
measured  along  the  circumference  of  the  circle  in  a clockwise  sense. 

(3)  If  x = 0,  then  X is  0. 

This  assigns  a point  on  the  circle  to  each  real  number  x,  but  several 
real  numbers  are  assigned  to  the  same  point  X on  the  circle. 
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For  each  number  x , let  the  coordinates  of  the  point  X be  (a,  b ). 
Since  the  numbers  a and  b are  determined  as  soon  as  x is  specified, 
the  above  procedure  determines  functions  f and  g such  that  f(*)  = a 
and  g(.v)  = b. 


6.3  DEFINITIONS 

(See  the  last  paragraph  of  Sec.  6.2.) 


(1) 

sin  x = b. 

(2) 

cos  x = a. 

(3) 

sin  v 

tan  x = 

cos  V 

(4) 

cot  x = 

tan  * 

(5) 

1 

sec  * 

cos  X 

(6) 

1 

CSC  X — . 

sin  .v 

6.4  PROPERTIES  OF  TRIGONOMETRIC  FUNCTIONS 

Pythagorean  Identities 

sin2  * cos2  x = 1 . 
tan2  x \ — sec2  x. 
cot2  X + 1 = CSC2  *. 


(1) 

(2) 

(3) 
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(4) 

(5) 

(6) 


Negative  Argument  Identities 

sin  ( — x)  — —sin 
cos  ( — tf)  = COS  X. 
tan  ( — #)  = — tan  .v. 

Reduction  Identities 

The  identities  below  show  that  values  of  these  functions  for  any 
real  number  can  always  be  expressed  in  terms  of  their  values  for  some 
arc  length  between  0 and  7t/2. 

Let  0 ^ ^ 7t/2  and  k be  any  integer.  Then 


(7) 


(8) 


(9) 


sin  x 

if  n 

= 

4 k, 

. / . mr 

\ 

cos  X 

if  n 

= 

4 A:  + 1, 

sin  ( x + — 

= < 

V 2 

/ 

— sin  x 

if  n 

= 

4 k + 2, 

— cos  X 

if  n 

= 

4 k T 3. 

cos  X 

if  n 

= 

4 k. 

f . mr ' 

\ 

— sin  v 

if  n 

= 

4 k + 1, 

cos  * + — 

) = \ 

V 2, 

/ 

— cos  V 

if  n 

= 

4 k + 2, 

sin  x 

if  n 

= 

4 k + 3. 

1 

tan  v 

if  n 

= 

4k, 

\ 

— cot  X 

if  n 

— 

4k  -f-  1, 

tan  (x-\ — — 

) = i 

V 2 , 

/ 

tan  x 

if  n 

= 

4k  + 2, 

^ — cot  V 

if  n 

= 

4k  + 3. 

Let  *i  and  x2  be  any 

real  numbers. 

Argument  Sum  Identities 


(10) 

sin  (*i  + x2) 

— sin  xi  cos  x2  + cos  x\  sin  x2. 

(11) 

cos  (*i  + x2) 

= cos  x ] cos  x2  — sin  x\  sin  x2. 

(12) 

tan  (xi  + x2) 

tan  X\  + tan  x2 
1 — tan  xi  tan  x2 

Argument  Difference  Identities 

(13) 

sin  (xi  — ^2) 

= sin  X\  cos  x2  — cos  sin  x2. 

(14) 

cos  (x\  — x2) 

= cos  X\  cos  x2  + sin  x\  sin  x2. 

(15) 

tan  (xi  — x2) 

tan  x\  — tan  x2 
1 T tan  x\  tan  x2 

See.  6.4 
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(16) 

(17) 

(18) 

(19) 

(20) 
(20a) 
(20b) 

(21) 


(22) 


Product  to  Sum  Identities 

sin  cos  *2  = \ [sin  (.Vi  + *2)  sin  ( x\  — *2)]. 

COS  X\  COS  *2  = I [COS  (*i  + *2)  + cos  (*1  — x2)]. 

sin  *1  sin  x2  = \ [cos  (*1  — *2)  — cos  ( X\  + *2)]- 

Trigonometric  Functions  Involving  2.x 
sin  2.v  = 2 sin  x cos  v. 


cos  Zx 


cos-  v — sin  v. 


cos  2x  = 2 cos-  a — 1 , 
cos  2x  =1—2  sin2  x. 
2 tan  x 


tan  2x 


1 — tan2  x 


Trigonometric  Functions  Involving 

. X 1 — COS  X 

sin  - = 

2 2 

X 1 + COS  X 

cos-  - = 

2 


X 

2 


(23) 


2 


6.5  TABLES  OF  VALUES  OF  THE  TRIGONOMETRIC  FUNCTIONS 

Tabic  6.5(a) 

NATURAL  TRIGONOMETRIC  FUNCTIONS 


Sin 

Tan 

Ctn 

Cos 

Sin 

Tan 

Ctn 

Cos 

.00 

.0000 

.0000 

00 

1.0000 

.50 

.4794 

.5463 

1.830 

.8776 

.01 

0100 

.0100 

99.997 

1.0000 

.51 

.4882 

.5594 

1.788 

.8727 

.02 

.0200 

.0200 

49.993 

.9998 

.52 

.4969 

.5726 

1.747 

.8678 

.03 

.0300 

.0300 

33.323 

.9996 

.53 

.5055 

.5859 

1.707 

.8628 

.04 

.0400 

.0400 

24.987 

.9992 

.54 

.5141 

.5994 

1.668 

.8577 

.05 

.0500 

.0500 

19.983 

.9988 

.55 

.5227 

.6131 

1.631 

.8525 

.06 

.0600 

.0601 

16.647 

.9982 

.56 

.5312 

.6269 

1.595 

.8473 

.07 

.0699 

.0701 

14.262 

.9976 

.57 

.5396 

.6410 

1.560 

.8419 

.08 

.0799 

.0802 

12.473 

.9968 

.58 

.5480 

.6552 

1.526 

.8365 

.09 

.0899 

.0902 

11.081 

.9960 

.59 

.5564 

.6696 

1.494 

.8309 

.10 

.0998 

.1003 

9.967 

.9950 

.60 

.5646 

.6841 

1.462 

.8253 

.11 

.1098 

.1104 

9.054 

.9940 

.61 

.5729 

.6989 

1.431 

.8196 

.12 

.1197 

.1206 

8.293 

.9928 

.62 

.5810 

.7139 

1.401 

.8139 

.13 

.1296 

.1307 

7.649 

.9916 

.63 

.5891 

.7291 

1.372 

.8080 

.14 

.1395 

.1409 

7.096 

.9902 

.64 

.5972 

.7445 

1.343 

.8021 

.15 

.1494 

.1511 

6.617 

.9888 

.65 

.6052 

.7602 

1.315 

.7961 

.16 

.1593 

.1614 

6.197 

.9872 

.66 

.6131 

.7761 

1.288 

.7900 

.17 

.1692 

.1717 

5.826 

.9856 

.67 

.6210 

.7923 

1.262 

.7838 

.18 

.1790 

.1820 

5.495 

.9838 

.68 

.6288 

.8087 

1.237 

.7776 

.19 

.1889 

.1923 

5.200 

.9820 

.69 

.6365 

.8253 

1.212 

.7712 

.20 

.1987 

.2027 

4.933 

.9801 

.70 

.6442 

.8423 

1.187 

.7648 

.21 

.2085 

.2131 

4.692 

.9780 

.71 

.6518 

.8595 

1.163 

.7584 

.22 

.2182 

.2236 

4.472 

.9759 

.72 

.6594 

.8771 

1.140 

.7518 

.23 

.2280 

.2341 

4.271 

.9737 

.73 

.6669 

.8949 

1.117 

.7452 

.24 

.2377 

.2447 

4.086 

.9713 

.74 

.6743 

.9131 

1.095 

.7385 

.25 

.2474 

.2553 

3.916 

.9689 

.75 

.6816 

.9316 

1.073 

.7317 

.26 

.2571. 

.2660 

3.759 

.9664 

.76 

.6889 

.9505 

1.052 

.7248 

.27 

.2667 

.2768 

3.613 

.9638 

.77 

.6961 

.9697 

1.031 

.7179 

.28 

.2764 

.2876 

3.478 

.9611 

.78 

.7033 

.9893 

1.011 

.7109 

.29 

.2860 

.2984 

3.351 

.9582 

.79 

.7104 

1.009 

.9908 

.7038 

.30 

.2955 

.3093 

3.233 

.9553 

.80 

.7174 

1.030 

.9712 

.6967 

.31 

.3051 

.3203 

3.122 

.9523 

.81 

.7243 

1.050 

.9520 

.6895 

.32 

.3146 

.3314 

3.018 

.9492 

.82 

.7311 

1.072 

.9331 

.6822 

.33 

.3240 

.3425 

2.920 

.9460 

.83 

.7379 

1.093 

.9146 

.6749 

.34 

.3335 

.3537 

2.827 

.9428 

.84 

.7446 

1.116 

.8964 

.6675 

.35 

.3429 

.3650 

2.740 

.9394 

.85 

.7513 

1.138 

.8785 

.6600 

.36 

.3523 

.3764 

2.657 

.9359 

.86 

.7578 

1.162 

.8609 

.6524 

.37 

.3616 

.3879 

2.578 

.9323 

.87 

.7643 

1.185 

.8437 

.6448 

.38 

.3709 

.3994 

2.504 

.9287 

.88 

.7707 

1.210 

.8267 

.6372 

.39 

.3802 

.4111 

2.433 

.9249 

.89 

.7771 

1.235 

.8100 

.6294 

.40 

.3894 

.4228 

2.365 

.9211 

.90 

.7833 

1.260 

.7936 

.6216 

.41 

.3986 

.4346 

2.301 

.9171 

.91 

.7895 

1.286 

.7774 

.6137 

.42 

.4078 

.4466 

2.239 

.9131 

.92 

.7956 

1.313 

.7615 

.6058 

.43 

.4169 

.4586 

2.180 

.9090 

.93 

.8016 

1.341 

.7458 

.5978 

.44 

.4259 

.4708 

2.124 

.9048 

.94 

.8076 

1.369 

.7303 

.5898 

.45 

.4350 

.4831 

2.070 

.9004 

.95 

.8134 

1.398 

.7151 

.5817 

.46 

.4439 

.4954 

2.018 

.8961 

.96 

.8192 

1.428 

.7001 

.5735 

.47 

.4529 

.5080 

1.969 

.8916 

.97 

.8249 

1.459 

.6853 

.5653 

.48 

.4618 

.5206 

1.921 

.8870 

.98 

.8305 

1.491 

.6707 

.5570 

.49 

.4706 

.5334 

1.875 

.8823 

.99 

.8360 

1.524 

.6563 

.5487 

.50 

.4794 

.5463 

1.830 

.8776 

1.00 

.8415 

1.557 

.6421 

.5403 
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Table  6.5(a)  (Confd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS 


X 

Sin 

Tan 

Ctn 

Cos 

X 

Sin 

Tan 

Ctn 

Cos 

1 00 

.8415 

1.557 

.6421 

.5403 

1.30 

.9636 

3.602 

.2776 

.2675 

1.01 

.8468 

1.592 

.6281 

.5319 

1.31 

.9662 

3.747 

.2669 

.2579 

1 02 

.8521 

1.628 

.6142 

.5234 

1.32 

.9687 

3.903 

.2562 

.2482 

1 03 

.8573 

1.665 

.6005 

.5148 

1.33 

.9711 

4.072 

.2456 

.2385 

1.04 

.8624 

1.704 

.5870 

.5062 

1.34 

.9735 

4.256 

.2350 

.2288 

1.05 

.8674 

1.743 

.5736 

.4976 

1.35 

.9757 

4.455 

.2245 

.2190 

1.06 

.8724 

1.784 

.5604 

.4889 

1.36 

.9779 

4.673 

.2140 

.2092 

1 07 

.8772 

1 827 

.5473 

.4801 

1.37 

.9799 

4.913 

.2035 

.1994 

1 08 

.8820 

1.871 

.5344 

.4713 

1.38 

.9819 

5.177 

.1931 

.1896 

1.09 

.8866 

1.917 

.5216 

.4625 

1.39 

.9837 

5.471 

.1828 

.1798 

1.10 

.8912 

1.965 

.5090 

.4536 

1.40 

.9854 

5.798 

.1725 

.1700 

1.11 

.8957 

2.014 

.4964 

.4447 

1.41 

.9871 

6.165 

.1622 

.1601 

1.12 

.9001 

2.066 

.4840 

.4357 

1.42 

.9887 

6.581 

.1519 

.1502 

1.13 

.9044 

2.120 

.4718 

.4267 

1.43 

.9901 

7.055 

.1417 

.1403 

1.14 

.9086 

2.176 

.4596 

.4176 

1.44 

.9915 

7.602 

.1315 

.1304 

1.15 

.9128 

2.234 

.4475 

.4085 

1.45 

.9927 

8.238 

.1214 

.1205 

1.16 

.9168 

2.296 

.4356 

.3993 

1.46 

.9939 

8.989 

.1113 

.1106 

1.17 

.9208 

2.360 

.4237 

.3902 

1.47 

.9949 

9.887 

.1011 

.1006 

1 18 

.9246 

2.427 

.4120 

.3809 

1.48 

.9959 

10.983 

.0910 

.0907 

1 19 

.9284 

2.498 

.4003 

.3717 

1.49 

.9967 

12.350 

.0810 

.0807 

1 20 

.9320 

2.572 

.3888 

.3624 

1.50 

.9975 

14.101 

.0709 

.0707 

1.21 

.9356 

2.650 

.3773 

.3530 

1.51 

.9982 

16.428 

.0609 

.0608 

1.22 

.9391 

2.733 

.3659 

.3436 

1.52 

.9987 

19.670 

.0508 

.0508 

1.23 

.9425 

2.820 

.3546 

.3342 

1.53 

.9992 

24.498 

.0408 

.0408 

1.24 

.9458 

2.912 

.3434 

.3248 

1.54 

.9995 

32.461 

.0308 

.0308 

1.25 

.9490 

3.010 

.3323 

.3153 

1.55 

.9998 

48.078 

.0208 

.0208 

1.26 

.9521 

3.113 

.3212 

.3058 

1.56 

.9999 

92.620 

.0108 

.0108 

1.27 

.9551 

3.224 

.3102 

.2963 

1.57 

1.0000 

1255.8 

.0008 

.0008 

1.28 

.9580 

3.341 

.2993 

.2867 

1.58 

1.0000 

- 108.65 

- .0092 

-.0092 

1.29 

.9608 

3.467 

.2884 

.2771 

1.30 

.9636 

3.602 

.2776 

.2675 
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In  certain  applications,  it  is  convenient  to  allow  trigonometric 
functions  to  have  angular  measurements  as  arguments.  The  natural 
measure  of  an  angle,  called  its  radian  measure,  is  the  arclength  it 
subtends  from  the  center  of  a unit  circle.  Angles  also  may  be  meas- 
ured in  degrees.  The  entire  circumference  of  the  unit  circle  is  sub- 
tended by  a central  angle  of  2n  radians,  or  360°.  Each  degree  is 
subdivided  into  60  minutes;  each  minute  is  subdivided  into  60 
seconds. 


Table  6.5(b) 

RADIANS  TO  DEGREES,  MINUTES  AND  SECONDS 


Rad 

Rad 

Rad 

Rad 

Rad 

1 

57°17'44".8 

.1 

5°43'46".5 

.01 

0°34'22".6 

.001 

0°  3'26".3 

.0001 

0°0'20".6 

2 

114°35'29".6 

.2 

1 1°27'33".0 

.02 

1°  8'45".3 

.002 

0°  6'52".5 

.0002 

0°0'41".3 

3 

171°53'14".4 

.3 

17°11'19".4 

.03 

1°43'07".9 

.003 

0°i0'i8".8 

.0003 

o°roi".9 

4 

229°10'59".2 

.4 

22°55'05".9 

.04 

2°17'30".6 

.004 

0°13'45".l 

.0004 

0°1'22".5 

5 

286°28'44".0 

.5 

28°38'52".4 

.05 

2°51'53".2 

.005 

0°17/11,,.3 

.0005 

0ol'43".l 

6 

343°46'28".8 

.6 

34°22'38".9 

.06 

3°26'15".9 

.006 

0°20'37".6 

.0006 

0°2'03".8 

7 

401°  4'13".6 

.7 

40°  6'25".4 

.07 

4°  0'38".5 

.007 

0°24'03".9 

.0007 

0°2'24".4 

8 

458°21'58".4 

.8 

45°50'11".8 

.08 

4°35'01".2 

.008 

0°27'30".l 

.0008 

0°2'45".0 

9 

515°39'43".3 

.9 

51°33'58".3 

.09 

5°  9'23".8 

.009 

0°30'56".4 

.0009 

0°3'05".6 

DEGREES,  MINUTES  AND  SECONDS  TO  RADIAN 


Deg. 

Rad 

Min 

Rad 

Sec 

Rad 

1 

0.01745  33 

1 

0.00029  09 

1 

0.00000  48 

2 

0.03490  66 

2 

0.00058  18 

2 

0.00000  97 

3 

0.05235  99 

3 

0.00087  27 

3 

0.00001  45 

4 

0.06981  32 

4 

0.00116  36 

4 

0.00001  94 

5 

0.08726  65 

5 

0.00145  44 

5 

0.00002  42 

6 

0.10471  98 

6 

0.00174  53 

6 

0.00002  91 

7 

0.12217  30 

7 

0.00203  62 

7 

0.00003  39 

8 

0.13962  63 

8 

0.00232  71 

8 

0.00003  88 

9 

0.15707  96 

9 

0.00261  80 

9 

0.00004  36 

10 

0.17453  29 

10 

0.00290  89 

10 

0.00004  85 

20 

0.34906  59 

20 

0.00581  78 

20 

0.00009  70 

30 

0.52359  88 

30 

0.00872  66 

30 

0.00014  54 

40 

0.69813  17 

40 

0.01163  55 

40 

0.00019  39 

50 

0.87266  46 

50 

0.01454  44 

50 

0.00024  24 

60 

1.04719  76 

60 

0.01745  33 

60 

0.00029  09 

70 

1.22173  05 

80 

1.39626  34 

90 

1.57079  63 

30 


Table  6.5(c) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


Q°  (180°) (359°)  179°  1°  (181°) (358°)  17gt 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

00000 

.00000 

00 

1 0000 

60 

0 

.01745 

.01746 

57.290 

99985 

60 

1 

.00029 

.00029 

3437.7 

1 0000 

59 

1 

01774 

.01775 

56.351 

.99984 

59 

2 

00058 

.00058 

17189 

1 0000 

58 

2 

01803 

.01804 

55.442 

.99984 

58 

3 

.00087 

00087 

11459 

1.0000 

57 

3 

01832 

.01833 

54.561 

.99983 

57 

4 

.00116 

.00116 

859  44 

1.0000 

56 

4 

.01862 

.01862 

53.709 

.99983 

56 

5 

00145 

.00145 

687.55 

1 0000 

55 

5 

.01891 

.01891 

52.882 

.99982 

55 

6 

00175 

.00175 

572  96 

1 0000 

54 

6 

.01920 

.01920 

52.081 

.99982 

54 

7 

00204 

.00204 

491  11 

1 0000 

53 

7 

.01949 

.01949 

51.303 

.99981 

53 

8 

.00233 

.00233 

429  72 

1 0000 

52 

8 

.01978 

.01978 

50.549 

.99980 

52 

9 

.00262 

.00262 

381.97 

1.0000 

51 

9 

.02007 

.02007 

49.816 

.99980 

51 

10 

00291 

.00291 

343.77 

1.0000 

50 

10 

.02036 

.02036 

49.104 

.99979 

50 

11 

.00320 

00320 

312.52 

.99999 

49 

11 

.02065 

.02066 

48.412 

.99979 

49 

12 

00349 

.00349 

286  48 

99999 

48 

12 

.02094 

.02095 

47.740 

.99978 

48 

13 

00378 

.00378 

264  44 

.99999 

47 

13 

.02123 

.02124 

47.085 

.99977 

47 

14  | 

00407 

.00407 

245.55 

.99999 

46 

14 

.02152 

.02153 

46.449 

.99977 

46 

15 

00436 

.00436 

229.18 

.99999 

45 

15 

.02181 

.02182 

45.829 

.99976 

45 

16 

00465 

00465 

214  86 

.99999 

44 

16 

.02211 

.02211 

45.226 

.99976 

44 

17 

00495 

00495 

202  22 

.99999 

43 

17 

.02240 

.02240 

44.639 

.99975 

43 

18 

.00524 

00524 

190.98 

.99999 

42 

18 

.02269 

.02269 

44.066 

.99974 

42 

19 

.00553 

.00553 

180.93 

.99998 

41 

19 

.02298 

.02298 

43.508 

.99974 

41 

20 

.00582 

.00582 

171.89 

.99998 

40 

20 

.02327 

.02328 

42.964 

.99973 

40 

21 

.00611 

.00611 

163.70 

.99998 

39 

21 

.02356 

.02357 

42.433 

.99972 

39 

22 

00640 

.00640 

156.26 

.99998 

38 

22 

.02385 

.02386 

41.916 

.99972 

38 

23 

00669 

.00669 

149.47 

.99998 

37 

23 

.02414 

.02415 

41.411 

.99971 

37 

24 

00698 

.00698 

143.24 

.99998 

36 

24 

.02443 

.02444 

40.917 

.99970 

36 

25 

.00727 

.00727 

137.51 

.99997 

35 

25 

.02472 

.02473 

40.436 

.99969 

35 

26 

.00756 

.00756 

132.22 

.99997 

34 

26 

.02501 

.02502 

39.965 

.99969 

34 

27 

00785 

.00785 

127.32 

.99997 

33 

27 

.02530 

.02531 

39.506 

.99968 

33 

28 

00814 

.00815 

122.77 

.99997 

32 

28 

.02560 

.02560 

39.057 

.99967 

32 

29 

00844 

.00844 

118.54 

.99996 

31 

29 

.02589 

.02589 

38.618 

.99966 

31 

30 

.00873 

.00873 

114.59 

.99996 

30 

30 

.02618 

.02619 

38.188 

.99966 

30 

31 

00902 

.00902 

11089 

.99996 

29 

31 

.02647 

.02648 

37.769 

.99965 

29 

32 

00931 

.00931 

107.43 

.99996 

28 

32 

.02676 

.02677 

37.358 

.99964 

28 

33 

00960 

.00960 

104.17 

.99995 

27 

33 

.02705 

.02706 

36.956 

.99963 

27 

34 

00989 

.00989 

101.11 

.99995 

26 

34 

.02734 

.02735 

36.563 

.99963 

26 

35 

.01018 

.01018 

98.218 

.99995 

25 

35 

.02763 

.02764 

36.178 

.99962 

25 

36 

.01047 

01047 

95.489 

.99995 

24 

36 

.02792 

.02793 

35.801 

.99961 

24 

37 

.01076 

.01076 

92.908 

.99994 

23 

37 

.02821 

.02822 

35.431 

.99960 

23 

38 

.01105 

.01105 

90.463 

.99994 

22 

38 

.02850 

.02851 

35.070 

.99959 

22 

39 

01134 

.01135 

88.144 

.99994 

21 

39 

.02879 

.02881 

34.715 

99959 

21 

40 

.01164 

.01164 

85.940 

.99993 

20 

40 

.02908 

.02910 

34.368 

.99958 

20 

41 

.01193 

.01193 

83  844 

.99993 

19 

41 

.02938 

.02939 

34.027 

.99957 

19 

42 

01222 

.01222 

81.847 

.99993 

18 

42 

.02967 

.02968 

33.694 

.99956 

18 

43 

.01251 

.01251 

79  943 

.99992 

17 

43 

.02996 

.02997 

33.366 

.99955 

17 

44 

.01280 

.01280 

78.126 

.99992 

16 

44 

.03025 

.03026 

33.045 

.99954 

16 

45 

.01309 

.01309 

76.390 

.99991 

15 

45 

.03054 

.03055 

32.730 

.99953 

15 

46  1 

01338 

.01338 

74.729 

.99991 

14 

46 

.03083 

.03084 

32.421 

.99952 

14 

47 

01367 

.01367 

73.139 

.99991 

13 

47 

.03112 

.03114 

32.118 

.99952 

13 

48 

i 01396 

.01396 

71.615 

.99990 

12 

48 

.03141 

.03143 

31.821 

.99951 

12 

49 

.01425 

.01425 

70.153 

.99990 

11 

49 

.03170 

.03172 

31.528 

.99950 

11 

50 

i 01454 

.01455 

68.750 

.99989 

10 

50 

.03199 

.03201 

31.242 

.99949 

10 

51 

1 01483 

.01484 

67.402 

.99989 

9 

51 

.03228 

.03230 

30.960 

.99948 

9 

52 

.01513 

.01513 

66.105 

.99989 

8 

52 

.03257 

.03259 

30.683 

.99947 

8 

53 

.01542 

.01542 

64.858 

.99988 

7 

53 

.03286 

.03288 

30.412 

.99946 

7 

54 

.01571 

.01571 

63.657 

.99988 

6 

54 

.03316 

.03317 

30.145 

.99945 

6 

55 

.01600 

.01600 

62  499 

.99987 

5 

55 

.03345 

.03346 

29.882 

.99944 

5 

56 

.01629 

01629 

61.383 

.99987 

4 

56 

.03374 

.03376 

29.624 

.99943 

4 

57 

1 .01658 

.01658 

60  306 

.99986 

3 

57 

.03403 

.03405 

29.371 

.99942 

3 

58 

.01687 

.01687 

59.266 

.99986 

2 

58 

.03432 

.03434 

29.122 

.99941 

2 

59 

.01716 

.01716 

58.261 

.99985 

1 

59 

.03461 

.03463 

28.877 

.99940 

1 

60 

.01745 

.01746 

57.290 

.99985 

0 

60 

.03490 

.03492 

28.636 

.99939 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

t 

Cos 

Ctn 

Tan 

Sin 

t 

90  (269  ) 89°  91  (271  ) (268°)  88° 
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Tabic  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


2°  (182°) (357°)  177° 


1 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.03490 

.03492 

28.636 

.99939 

60 

1 

.03519 

.03521 

28.399 

.99938 

59 

2 

.03548 

.03550 

28.166 

.99937 

58 

3 

.03577 

.03579 

27.937 

.99936 

57 

4 

.03606 

.03609 

27.712 

.99935 

56 

5 

.03635 

.03638 

27.490 

.99934 

55 

6 

.03664 

.03667 

27.271 

.99933 

54 

7 

.03693 

.03696 

27.057 

.99932 

53 

8 

.03723 

.03725 

26.845 

.99931 

52 

9 

.03752 

.03754 

26.637 

.99930 

51 

10 

.03781 

.03783 

26.432 

.99929 

50 

11 

.03810 

.03812 

26  230 

.99927 

49 

12 

.03839 

.03842 

26.031 

.99926 

48 

13 

.03868 

.03871 

25.835 

.99925 

47 

14 

.03897 

.03900 

25.642 

.99924 

46 

15 

.03926 

.03929 

25.452 

.99923 

45 

16 

.03955 

.03958 

25.264 

.99922 

44 

17 

.03984 

.03987 

25.080 

.99921 

43 

18 

.04013 

.04016 

24.898 

.99919 

42 

19 

.04042 

.04046 

24.719 

.99918 

41 

20 

.04071 

.04075 

24.542 

.99917 

40 

21 

.04100 

.04104 

24.368 

.99916 

39 

22 

.04129 

.04133 

24.196 

.99915 

38 

23 

.04159 

.04162 

24.026 

.99913 

37 

24 

.04188 

.04191 

23.859 

.99912 

36 

25 

.04217 

.04220 

23.695 

.99911 

35 

26 

.04246 

.04250 

23.532 

.99910 

34 

27 

.04275 

.04279 

23.372 

.99909 

33 

28 

.04304 

.04308 

23.214 

.99907 

32 

29 

.04333 ' 

.04337 

23.058 

.99906 

31 

30 

.04362 

.04366 

22.904 

.99905 

30 

31 

.04391 

.04395 

22.752 

.99904 

29 

32 

.04420 

.04424 

22.602 

.99902 

28 

33 

.04449 

.04454 

22.454 

.99901 

27 

34 

.04478 

.04483 

22.308 

.99900 

26 

35 

.04507 

.04512 

22.164 

.99898 

25 

36 

.04536 

.04541 

22.022 

.99897 

24 

37 

.04565 

.04570 

21.881 

.99896 

23 

38 

.04594 

.04599 

21.743 

.99894 

22 

39 

.04623 

.04628 

21.606 

.99893 

21 

40 

.04653 

.04658 

21.470 

.99892 

20 

41 

.04682 

.04687 

21.337 

.99890 

19 

42 

.04711 

.04716 

21.205 

.99889 

18 

43 

.04740 

.04745 

21.075 

.99888 

17 

44 

.04769 

.04774 

20.946 

.99886 

16 

45 

.04798 

.04803 

20.819 

.99885 

15 

46 

.04827 

.04833 

20.693 

.99883 

14 

47 

.04856 

.04862 

20.569 

.99882 

13 

48 

.04885 

.04891 

20.446 

.99881 

12 

49 

.04914 

.04920 

20.325 

.99879 

11 

50 

.04943 

.04949 

20.206 

.99878 

10 

51 

.04972 

.04978 

20.087 

.99876 

9 

52 

.05001 

.05007 

19.970 

.99875 

8 

53 

.05030 

.05037 

19.855 

.99873 

7 

54 

.05059 

.05066 

19.740 

.99872 

6 

55 

.05088 

.05095 

19.627 

.99870 

5 

56 

.05117 

.05124 

19.516 

.99869 

4 

57 

.05146 

.05153 

19.405 

.99867 

3 

58 

.05175 

.05182 

19.296 

.99866 

2 

59 

.05205 

.05212 

19.188 

.99864 

1 

60 

.05234 

.05241 

19.081 

.99863 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

92°  (272°)  (267°)  87° 


3°  (183°) (356°)  176° 


/ 

Sin 

Tan 

Ctn 

Cos 

! 

0 

.05234 

.05241 

19.081 

.99863 

60 

1 

.05263 

.05270 

18.976 

.99861 

59 

2 

.05292 

.05299 

18.871 

.99860 

58 

3 

.05321 

.05328 

18.768 

.99858 

57 

4 

.05350 

.05357 

18.666 

.99857 

56 

5 

.05379 

.05387 

18.564 

.99855 

55 

6 

.05408 

.05416 

18.464 

.99854 

54 

7 

.05437 

.05445 

18.366 

.99852 

53 

8 

.05466 

.05474 

18.268 

.99851 

52 

9 

.05495 

.05503 

18.171 

.99849 

51 

10 

.05524 

.05533 

18.075 

.99847 

50 

11 

.05553 

.05562 

17.980 

.99846 

49 

12 

.05582 

.05591 

17.886 

.99844 

48 

13 

.05611 

.05620 

17.793 

.99842 

47 

14 

.05640 

.05649 

17.702 

.99841 

46 

15 

.05669 

.05678 

17.611 

.99839 

45 

16 

.05698 

.05708 

17.521 

.99838 

44 

17 

.05727 

.05737 

17.431 

.99836 

43 

18 

.05756 

.05766 

17.343 

.99834 

42 

19 

.05785 

.05795 

17.256 

.99833 

41 

20 

.05814 

.05824 

17.169 

.99831 

40 

21 

.05844 

.05854 

17.084 

.99829 

39 

22 

.05873 

.05883 

16.999 

.99827 

38 

23 

.05902 

.05912 

16.915 

.99826 

37 

24 

.05931 

.05941 

16.832 

.99824 

36 

25 

.05960 

.05970 

16.750 

.99822 

35 

26 

.05989 

.05999 

16.668 

.99821 

34 

27 

.06018 

.06029 

16.587 

.99819 

33 

28 

.06047 

.06058 

16.507 

.99817 

32 

29 

.06076 

.06087 

16.428 

.99815 

31 

30 

.06105 

.06116 

16.350 

.99813 

30 

31 

.06134 

.06145 

16.272 

.99812 

29 

32 

.06163 

.06175 

16.195 

.99810 

28 

33 

.06192 

.06204 

16.119 

.99808 

27 

34 

.06221 

.06233 

16.043 

.99806 

26 

35 

.06250 

.06262 

15.969 

.99804 

25 

36 

.06279 

.06291 

15.895 

.99803 

24 

37 

.06308 

.06321 

15.821 

.99801 

23 

38 

.06337 

.06350 

15.748 

.99799 

22 

39 

.06366 

.06379 

15.676 

.99797 

21 

40 

.06395 

.06408 

15.605 

.99795 

20 

41 

.06424 

.06438 

15.534 

.99793 

19 

42 

.06453 

.06467 

15.464 

.99792 

18 

43 

.06482 

.06496 

15.394 

.99790 

17 

44 

.06511 

.06525 

15.325 

.99788 

16 

45 

.06540 

.06554 

15.257 

.99786 

15 

46 

.06569 

.06584 

15.189 

.99784 

14 

47 

.06598 

.06613 

15.122 

.99782 

13 

48 

.06627 

.06642 

15.056 

.99780 

12 

49 

.06656 

.06671 

14.990 

.99778 

11 

50 

.06685 

.06700 

14.924 

.99776 

10 

51 

.06714 

.06730 

14.860 

.99774 

9 

52 

.06743 

.06759 

14.795 

.99772 

8 

53 

.06773 

.06788 

14.732 

.99770 

7 

54 

.06802 

.06817 

14.669 

.99768 

6 

55 

.06831 

.06847 

14.606 

.99766 

5 

56 

.06860 

.06876 

14.544 

.99764 

4 

57 

.06889 

.06905 

14.482 

.99762 

3 

58 

.06918 

.06934 

14.421 

.99760 

2 

59 

.06947 

.06963 

14.361 

.99758 

1 

60 

.06976 

.06993 

14.301 

.99756 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

93°  (273°)  (266°)  86° 
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Table  6.5(c)  (Confd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


4°  (184°) (355°)  175°  5°  (185°) (354°)  174° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.06976 

.06993 

14.301 

.99756 

60 

0 

.08716 

.08749 

11.430 

.99619 

60 

1 

.07005 

.07022 

14.241 

.99754 

59 

1 

.08745 

.08778 

11.392 

.99617 

59 

2 

.07034 

.07051 

14.182 

.99752 

58 

2 

.08774 

.08807 

11.354 

.99614 

58 

3 

.07063 

.07080 

14.124 

.99750 

57 

3 

.08803 

.08837 

11.316 

.99612 

57 

4 

.07092 

.07110 

14.065 

.99748 

56 

4 

.08831 

.08866 

11.279 

.99609 

56 

5 

.07121 

.07139 

14  008 

.99746 

55 

5 

.08860 

.08895 

11.242 

.99607 

55 

6 

.07150 

.07168 

13  951 

.99744 

54 

b 

.08889 

.08925 

11.205 

.99604 

54 

7 

.07179 

.07197 

13.894 

.99742 

53 

7 

.08918 

.08954 

11.168 

.99602 

53 

8 

.07208 

.07227 

13.838 

.99740 

52 

8 

.08947 

.08983 

11.132 

.99599 

52 

9 

.07237 

.07256 

13.782 

.99738 

51 

9 

.08976 

.09013 

11.095 

.99596 

51 

10 

.07266 

.07285 

13.727 

.99736 

50 

10 

.09005 

.09042 

11.059 

.99594 

50 

11 

.07295 

.07314 

13.672 

.99734 

49 

11 

.09034 

.00971 

11.024 

.99591 

49 

12 

.07324 

.07344 

13.617 

.99731 

48 

12 

.09063 

.09101 

10.988 

.99588 

48 

13 

.07353 

.07373 

13.563 

.99729 

47 

13 

.09092 

.09130 

10.953 

.99586 

47 

14 

.07382 

.07402 

13.510 

.99727 

46 

14 

.09121 

.09159 

10.918 

.99583 

46 

15 

.07411 

.07431 

13.457 

.99725 

45 

15 

.09150 

.09189 

10.883 

.99580 

45 

16 

.07440 

.07461 

13  404 

.99723 

44 

16 

.09179 

.09218 

10.848 

.99578 

44 

17 

.07469 

.07490 

13.352 

.99721 

43 

17 

.09208 

.09247 

10.814 

.99575 

43 

18 

.07498 

.07519 

13.300 

.99719 

42 

18 

.09237 

.09277 

10.780 

.99572 

42 

19 

.07527 

.07548 

13.248 

.99716 

41 

19 

.09266 

.09306 

10.746 

.99570 

41 

20 

,07556 

.07578 

13.197 

.99714 

40 

20 

.09295 

.09335 

10.712 

.99567 

40 

21 

.07585 

.07607 

13.146 

.99712 

39 

21 

.09324 

.09365 

10.678 

.99564 

39 

22 

.07614 

.07636 

13.096 

.99710 

38 

22 

.09353 

.09394 

10.645 

.99562 

38 

23 

.07643 

.07665 

13.046 

.99708 

37 

23 

.09382 

.09423 

10.612 

.99559 

37 

24 

.07672 

.07695 

12.996 

.99705 

36 

24 

.09411 

.09453 

10.579 

.99556 

36 

25 

.07701 

.07724 

12.947 

.99703 

35 

25 

.09440 

.09482 

10.546 

.99553 

35 

26 

.07730 

.07753 

12.898 

.99701 

34 

26 

.09469 

.09511 

10.514 

.99551 

34 

27 

.07759 

.07782 

12.850 

.99699 

33 

27 

.09498 

.09541 

10.481 

.99548 

33 

28 

.07788 

.07812 

12.801 

.99696 

32 

28 

.09527 

.09570 

10.449 

.99545 

32 

29 

.07817 

.07841 

12.754 

.99694 

31 

29 

.09556 

.09600 

10.417 

.99542 

31 

30 

.07846 

.07870 

12.706 

.99692 

30 

30 

.09585 

.09629 

10.385 

.99540 

30 

31 

.07875 

.07899 

12.659 

.99689 

29 

31 

.09614 

.09658 

10.354 

.99537 

29 

32 

.07904 

.07929 

12.612 

.99687 

28 

32 

.09642 

.09688 

10.322 

.99534 

28 

33 

.07933 

.07958 

12.566 

.99685 

27 

33 

.09671 

.09717 

10.291 

.99531 

27 

34 

.07962 

.07987 

12.520 

.99683 

26 

34 

.09700 

.09746 

10.260 

.99528 

26 

35 

.07991 

.08017 

12.474 

.99680 

25 

35 

.09729 

.09776 

10.229 

.99526 

25 

36 

.08020 

.08046 

12.429 

.99678 

24 

36 

.09758 

.09805 

10.199 

.99523 

24 

37 

.08049 

.08075 

12.384 

.99676 

23 

37 

.09787 

.09834 

10.168 

.99520 

23 

38 

.08078 

.08104 

12.339 

.99673 

22 

38 

.09816 

.09864 

10.138 

.99517 

22 

39 

.08107 

.08134 

12.295 

.99671 

21 

39 

.09845 

.09893 

10.108 

.99514 

21 

40 

.08136 

.08163 

12.251 

.99668 

20 

40 

.09874 

.09923 

10.078 

.99511 

20 

41 

.08165 

.08192 

12.207 

.99666 

19 

41 

.09903 

.09952 

10.048 

.99508 

19 

42 

.08194 

.08221 

12.163 

.99664 

18 

42 

.09932 

.09981 

10.019 

.99506 

18 

43 

.08223 

.08251 

12.120 

.99661 

17 

43 

.09961 

.10011 

9.9893 

.99503 

17 

44 

.08252 

.08280 

12.077 

.99659 

16 

44 

.09990 

.10040 

9.9601 

.99500 

16 

45 

.08281 

.08309 

12.035 

.99657 

15 

45 

.10019 

.10069 

9.9310 

.99497 

15 

46 

.08310 

.08339 

11.992 

.99654 

14 

46 

.10048 

.10099 

9.9021 

.99494 

14 

47 

.08339 

.08368 

11.950 

.99652 

13 

47 

.10077 

.10128 

9.8734 

.99491 

13 

48 

.08368 

.08397 

11.909 

.99649 

12 

48 

.10106 

.10158 

9.8448 

.99488 

12 

49 

.08397 

.08427 

11.867 

.99647 

11 

49 

.10135 

.10187 

9.8164 

.99485 

11 

50 

.08426 

.08456 

11.826 

.99644 

10 

50 

.10164 

.10216 

9.7882 

.99482 

10 

51 

.08455 

.08485 

11.785 

.99642 

9 

51 

.10192 

.10246 

9.7601 

.99479 

9 

52 

.08484 

.08514 

11.745 

.99639 

8 

52 

.10221 

.10275 

9.7322 

.99476 

8 

53 

.08513 

.08544 

11.705 

.99637 

7 

53 

.10250 

.10305 

9.7044 

.99473 

7 

54 

.08542 

.08573 

11.664 

.99635 

6 

54 

.10279 

.10334 

9.6768 

.99470 

6 

55 

.08571 

.08602 

11.625 

.99632 

5 

55 

.10308 

.10363 

9.6493 

.99467 

5 

56 

.08600 

.08632 

11.585 

.99630 

4 

56 

.10337 

.10393 

9.6220 

.99464 

4 

57 

.08629 

.08661 

11.546 

.99627 

3 

57 

.10366 

.10422 

9.5949 

.99461 

3 

58 

.08658 

.08690 

11.507 

.99625 

2 

58 

.10395 

.10452 

9.5679 

.99458 

2 

59 

.08687 

.08720 

11.468 

.99622 

1 

59 

.10424 

.10481 

9.5411 

.99455 

1 

60 

.08716 

.08749 

11.430 

.99619 

0 

60 

.10453 

.10510 

9.5144 

.99452 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

! 

Cos 

Ctn 

Tan 

Sin 

/ 

94  > <274=)  (265°)  85  95  (275°) 
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(264°)  84° 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


6°  (186°) (353°)  173°  7°  (187°) (352°)  172° 


t 

Sin 

Tan 

Ctn 

Cos 

t 

/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.10453 

.10510 

9.5144 

.99452 

60 

0 

.12187 

.12278 

8.1443 

.99255 

60 

1 

.10482 

.10540 

9.4878 

.99449 

59 

1 

.12216 

.12308 

8.1248 

.99251 

59 

2 

.10511 

.10569 

9.4614 

.99446 

58 

2 

.12245 

.12338 

8.1054 

.99248 

58 

3 

.10540 

.10599 

9.4352 

.99443 

57 

3 

.12274 

.12367 

8.0860 

.99244 

57 

4 

.10569 

.10628 

9.4090 

.99440 

56 

4 

.12302 

.12397 

8.0667 

.99240 

56 

5 

.10597 

.10657 

9.3831 

.99437 

55 

5 

.12331 

.12426 

8.0476 

.99237 

55 

6 

.10626 

.10687 

9.3572 

.99434 

54 

6 

.12360 

.12456 

8.0285 

.99233 

54 

7 

.10655 

.10716 

9.3315 

.99431 

53 

7 

.12389 

.12485 

8.0095 

.99230 

53 

8 

.10684 

.10746 

9.3060 

.99428 

52 

8 

.12418 

.12515 

7.9906 

.99226 

52 

9 

.10713 

.10775 

9.2806 

.99424 

51 

9 

.12447 

.12544 

7.9718 

.99222 

51 

10 

.10742 

.10805 

9.2553 

.99421 

50 

10 

.12476 

.12574 

7.9530 

.99219 

50 

11 

.10771 

.10834 

9.2302 

.99418 

49 

11 

.12504 

.12603 

7.9344 

.99215 

49 

12 

.10800 

.10863 

9.2052 

.99415 

48 

12 

.12533 

.12633 

7.9158 

.99211 

48 

13 

.10829 

.10893 

9.1803 

.99412 

47 

13 

.12562 

.12662 

7.8973 

.99208 

47 

14 

.10858 

.10922 

9.1555 

.99409 

46 

14 

.12591 

.12692 

7.8789 

.99204 

46 

15 

.10887 

.10952 

9.1309 

.99406 

45 

15 

.12620 

.12722 

7.8606 

.99200 

45 

16 

.10916 

.10981 

9.1065 

.99402 

44 

16 

.12649 

.12751 

7.8424 

.99197 

44 

17 

.10945 

.11011 

9.0821 

.99399 

43 

17 

.12678 

.12781 

7.8243 

.99193 

43 

18 

.10973 

.11040 

9.0579 

.99396 

42 

18 

.12706 

.12810 

7.8062 

.99189 

42 

19 

.11002 

.11070 

9.0338 

.99393 

41 

19 

.12735 

.12840 

7.7882 

.99186 

41 

20 

.11031 

.11099 

9.0098 

.99390 

40 

20 

.12764 

.12869 

7.7704 

.99182 

40 

21 

.11060 

.11128 

8.9860 

.99386 

39 

21 

.12793 

.12899 

7.7525 

.99178 

39 

22 

.11089 

.11158 

8.9623 

.99383 

38 

22 

.12822 

.12929 

7.7348 

.99175 

38 

23 

.11118 

.11187 

8.9387 

.99380 

37 

23 

.12851 

.12958 

7.7171 

.99171 

37 

24 

.11147 

.11217 

8.9152 

.99377 

36 

24 

.12880 

.12988 

7.6996 

.99167 

36 

25 

.11176 

.11246 

8.8919 

.99374 

35 

25 

.12908 

.13017 

7.6821 

.99163 

35 

26 

.11205 

.11276 

8.8686 

.99370 

34 

26 

.12937 

.13047 

7.6647 

.99160 

34 

27 

.11234 

.11305 

8.8455 

.99367 

33 

27 

.12966 

.13076 

7.6473 

.99156 

33 

28 

.11263 

.11335 

8.8225  ' 

.99364 

32 

28 

.12995 

.13106 

7.6301 

.99152 

32 

29 

.11291 

.11364 

8.7996 

.99360 

31 

29 

.13024 

.13136 

7.6129 

.99148 

31 

30 

.11320 

.11394 

8.7769 

.99357 

30 

30 

.13053 

.13165 

7.5958 

.99144 

30 

31 

.11349 

.11423 

8.7542 

.99354 

29 

31 

.13081 

.13195 

7.5787 

.99141 

29 

32 

.11378 

.11452 

8.7317 

.99351 

28 

32 

.13110 

.13224 

7.5618 

.99137 

28 

33 

.11407 

.11482 

8.7093 

.99347 

27 

33 

.13139 

.13254 

7.5449 

.99133 

27 

34 

.11436 

.11511 

8.6870 

.99344 

26 

34 

.13168 

.13284 

7.5281 

.99129 

26 

35 

.11465 

.11541 

8.6648 

.99341 

25 

35 

.13197 

.13313 

7.5113 

.99125 

25 

36 

.11494 

.11570 

8.6427 

.99337 

24 

36 

.13226 

.13343 

7.4947 

.99122 

24 

37 

.11523 

.11600 

8.6208 

.99334 

23 

37 

.13254 

.13372 

7.4781 

.99118 

23 

38 

.11552 

.11629 

8.5989 

.99331 

22 

38 

.13283 

.13402 

7.4615 

.99114 

22 

39 

.11580 

.11659 

8.5772 

.99327 

21 

39 

.13312 

.13432 

7.4451 

.99110 

21 

40 

.11609 

.11688 

8.5555 

.99324 

20 

40 

.13341 

.13461 

7.4287 

.99106 

20 

41 

.11638 

.11718 

8.5340 

.99320 

19 

41 

.13370 

.13491 

7.4124 

.99102 

19 

42 

.11667 

.11747 

8.5126 

.99317 

18 

42 

.13399 

.13521 

7.3962 

.99098 

18 

43 

.11696 

.11777 

8.4913 

.99314 

17 

43 

.13427 

.13550 

7.3800 

.99094 

17 

44 

.11725 

.11806 

8.4701 

.99310 

16 

44 

.13456 

.13580 

7.3639 

.99091 

16 

45 

.11754 

.11836 

8.4490 

.99307 

15 

45 

.13485 

.13609 

7.3479 

.99087 

15 

46 

.11783 

.11865 

8.4280 

.99303 

14 

46 

.13514 

.13639 

7.3319 

.99083 

14 

47 

.11812 

.11895 

8.4071 

.99300 

13 

47 

.13543 

.13669 

7.3160 

.99079 

13 

48 

.11840 

.11924 

8.3863 

.99297 

12 

48 

.13572 

.13698 

7.3002 

.99075 

12 

49 

.11869 

.11954 

8.3656 

.99293 

11 

49 

.13600 

.13728 

7.2844 

.99071 

11 

50 

.11898 

.11983 

8.3450 

.99290 

10 

50 

.13629 

.13758 

7.2687 

.99067 

10 

51 

.11927 

.12013 

8.3245 

.99286 

9 

51 

.13658 

.13787 

7.2531 

.99063 

9 

52 

.11956 

.12042 

8.3041 

.99283 

8 

52 

.13687 

.13817 

7.2375 

.99059 

8 

53 

.11985 

.12072 

8.2838 

.99279 

7 

53 

.13716 

.13846 

7.2220 

.99055 

7 

54 

.12014 

.12101 

8.2636 

.99276 

6 

54 

.13744 

.13876 

7.2066 

.99051 

6 

55 

.12043 

.12131 

8.2434 

.99272 

5 

55 

.13773 

.13906 

7.1912 

.99047 

5 

56 

.12071 

.12160 

8.2234 

.99269 

4 

56 

.13802 

.13935 

7.1759 

.99043 

4 

57 

.12100 

.12190 

8.2035 

.99265 

3 

57 

.13831 

.13965 

7.1607 

.99039 

3 

58 

.12129 

.12219 

8.1837 

.99262 

2 

58 

.13860 

.13995 

7.1455 

.99035 

2 

59 

.12158 

.12249 

8.1640 

.99258 

1 

59 

.13889 

.14024 

7.1304 

.99031 

1 

60 

.12187 

.12278 

8.1443 

.99255 

0 

60 

.13917 

.14054 

7.1154 

.99027 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

t 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

96°  (276°)  (263°)  83°  97°  (277°)  (262°)  82° 
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Table  6.5(c)  (Cont'd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


8°  (188°) (351°)  171°  9°  (189°) (350°)  170 


/ 

Sin 

Tan 

Ctn 

Cos 

t 

f 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.13917 

.14054 

7.1154 

.99027 

60 

0 

15643  .15838 

6.3138 

.98769 

60 

1 

.13946 

.14084 

7.1004 

.99023 

59 

1 

.15672 

.15868 

6 3019 

.98764 

59 

2 

.13975  .14113 

7 0855 

.99019 

58 

2 

.15701 

.15898 

6 2901 

.98760 

58 

3 

.14004 

.14143 

7 0706 

99015 

57 

3 

.15730 

.15928 

6 2783 

.98755 

57 

4 

.14033 

.14173 

7.0558 

.99011 

56 

4 

.15758 

.15958 

6.2666 

.98751 

56 

5 

.14061 

.14202 

7.0410 

.99006 

55 

5 

.15787 

.15988 

6.2549 

.98746 

55 

6 

.14090 

14232 

7.0264 

.99002 

54 

6 

.15816 

.16017 

6.2432 

.98741 

54 

7 

.14119 

.14262 

7.0117 

.98998 

53 

7 

.15845 

.16047 

6 2316 

.98737 

53 

8 

.14148 

.14291 

6 9972 

.98994 

52 

8 

.15873  .16077 

6.2200 

.98732 

52 

9 

.14177  .14321 

6.9827 

.98990 

51 

9 

.15902 

.16107 

6.2085 

.98728 

51 

10 

.14205 

.14351 

6.9682 

.98986 

50 

10 

.15931 

.16137 

6.1970 

.98723 

50 

11 

.14234 

14381 

6 9538 

.98982 

49 

11 

.15959  .16167 

6.1856 

.98718 

49 

12 

.14263 

14410 

6 9395 

.98978 

48 

12 

.15988 

.16196 

6.1742 

.98714 

48 

13 

.14292 

14440 

6 9252 

.98973 

47 

13 

.16017  .16226 

6.1628 

.98709 

47 

14 

.14320 

.14470 

6.9110 

.98969 

46 

14 

.16046 

.16256 

6.1515 

.98704 

46 

15 

.14349 

.14499 

6 8969 

.98965 

45 

15 

.16074 

.16286 

6.1402 

.98700 

45 

16 

.14378  14529 

6.8828 

.98961 

44 

16 

.16103 

.16316 

6.1290 

.98695 

44 

17 

.14407 

14559 

6 8687 

.98957 

43 

17 

.16132  .16346 

6.1178 

.98690 

43 

18 

.14436 

14588 

6 8548 

.98953 

42 

18 

.16160  .16376 

6.1066 

.98686 

42 

19 

.14464 

.14613 

6.8408 

.98948 

41 

19 

.16189 

.16405 

6.0955 

.98681 

41 

20 

.14493 

.14648 

6.8269 

.98944 

40 

20 

.16218 

.16435 

6.0844 

.98676 

40 

21 

.14522  .14678 

68131 

.98940 

39 

21 

.16246  .16465 

6.0734 

.98671 

39 

22 

.14551 

.14707 

6.7994 

.98936 

38 

22 

.16275  .16495 

6.0624 

.98667 

38 

23 

.14580 

.14737 

6.7856 

.98931 

37 

23 

.16304  .16525 

6.0514 

.98662 

37 

24 

.14608  .14767 

6.7720 

.98927 

36 

24 

.16333 

.16555 

6.0405 

.98657 

36 

25 

.14637 

.14796 

6.7584 

.98923 

35 

25 

.16361  .16585 

6.0296 

.98652 

35 

26 

.14666  .14826 

6.7448 

.98919 

34 

26 

.16390 

.16615 

6.0188 

.98648 

34 

27 

.14695 

.14856 

6.7313 

.98914 

33 

27 

.16419 

.16645 

6.0080 

.98643 

33 

28 

.14723  .14886 

6.7179 

.98910 

32 

28 

.16447 

.16674 

5.9972 

.98638 

32 

29 

.14752 

.14915 

6.7045 

.98906 

31 

29 

.16476  .16704 

5.9865 

.98633 

31 

30 

.14781 

.14945 

6.6912 

.98902 

30 

30 

.16505  .16734 

5.9758 

.98629 

30 

31 

.14810 

.14975 

6.6779 

.98897 

29 

31 

.16533 

.16764 

5.9651 

.98624 

29 

32 

.14838 

.15005 

6.6646 

.98893 

28 

32 

.16562  .16794 

5.9545 

.98619 

28 

33 

.14867 

.15034 

6.6514 

.98889 

27 

33 

.16591 

.16824 

5.9439 

.98614 

27 

34 

.14896 

.15064 

6.6383 

.98884 

26 

34 

.16620 

.16854 

5.9333 

.98609 

26 

35 

.14925  .15094 

6.6252 

.98880 

25 

35 

.16648  .16884 

5.9228 

.98604 

25 

36 

.14954 

.15124 

66122 

.98876 

24 

36 

.16677 

.16914 

5.9124 

.98600 

24 

37 

.14982 

.15153 

6.5992 

.98871 

23 

37 

.16706  .16944 

5.9019 

.98595 

23 

38 

.15011  .15183 

6.5863 

.98867 

22 

38 

.16734  .16974 

5.8915 

.98590 

22 

39 

.15040  .15213 

6.5734 

.98863 

21 

39 

.16763 

.17004 

5.8811 

.98585 

21 

40 

.15069 

.15243 

6 5606 

.98858 

20 

40 

.16792 

.17033 

5.8708 

.98580 

20 

41 

.15097 

.15272 

6 5478 

.98854 

19 

41 

.16820 

.17063 

5.8605 

.98575 

19 

42 

.15126 

.15302 

6.5350 

.98849 

18 

42 

.16849 

.17093 

5.8502 

.98570 

18 

43 

.15155 

.15332 

6.5223 

.98845 

17 

43 

.16878 

.17123 

5.8400 

.98565 

17 

44 

.15184 

.15362 

6.5097 

.98841 

16 

44 

.16906 

.17153 

5.8298 

.98561 

16 

45 

.15212 

.15391 

6.4971 

.98836 

15 

45 

.16935 

.17183 

5.8197 

.98556 

15 

46 

.15241 

.15421 

6.4846 

.98832 

14 

46 

.16964 

.17213 

5.8095 

.98551 

14 

47 

.15270 

.15451 

6 4721 

.98827 

13 

47 

.16992 

.17243 

5.7994 

.98546 

13 

48 

.15299 

.15481 

6.4596 

.98823 

12 

48 

.17021  .17273 

5.7894 

.98541 

12 

49 

.15327  .15511 

6.4472 

.98818 

11 

49 

.17050  .17303 

5.7794 

.98536 

11 

50 

.15356  .15540 

6.4348 

.98814 

10 

50 

.17078 

.17333 

5.7694 

.98531 

10 

51 

.15385 

.15570 

6 4225 

.98809 

9 

51 

.17107  .17363 

5.7594 

.98526 

9 

52 

.15414  .15600 

6.4103 

.98805 

8 

52 

.17136  .17393 

5.7495 

.98521 

8 

53 

.15442 

15630 

6.3980 

.98800 

7 

53 

.17164 

.17423 

5.7396 

.98516 

7 

54 

.15471 

.15660 

6 3859 

.98796 

6 

54 

.17193  .17453 

5.7297 

.98511 

6 

55 

.15500  .15689 

6.3737 

.98791 

5 

55 

.17222  .17483 

5.7199 

.98506 

5 

56 

.15529  .15719 

6.3617 

.98787 

4 

56 

.17250  .17513 

5.7101 

.98501 

4 

57 

.15557 

.15749 

6.3496 

.98782 

3 

57 

.17279 

.17543 

5.7004 

.98496 

3 

58 

.15586 

.15779 

6 3376 

.98778 

2 

58 

.17308 

.17573 

5.6906 

.98491 

2 

59 

.15615 

.15809 

6.3257 

.98773 

1 

59 

.17336  .17603 

5.6809 

.98486 

1 

60 

.15643 

.15838 

6.3138 

.98769 

0 

60 

.17365 

.17633 

5.6713 

.98481 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

/ 

Cos 

Ctn 

Tan 

Sin 

t 

**>(278°)  (261°)  81  99  (279°)  (260°)  80 
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Tabic  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 

10°  (190°) (349°)  169"  11°  (191°) (348°)  168° 


! 

Sin 

Tan 

Ctn 

Cos 

f 

0 

.19081 

.19438 

5.1446 

.98163 

60 

1 

.19109 

.19468 

5.1366 

.98157 

59 

2 

.19138 

.19498 

5.1286 

.98152 

58 

3 

.19167 

.19529 

5.1207 

.98146 

57 

4 

.19195 

.19559 

5.1128 

.98140 

56 

5 

.19224 

.19589 

5.1049 

.98135 

55 

6 

.19252 

.19619 

5.0970 

.98129 

54 

7 

.19281 

.19649 

5.0892 

.98124 

53 

8 

.19309 

.19680 

5.0814 

.98118 

52 

9 

.19338 

.19710 

5.0736 

.98112 

51 

10 

.19366 

.19740 

5.0658 

.98107 

50 

11 

.19395 

.19770 

5.0581 

.98101 

49 

12 

.19423 

.19801 

5.0504 

.98096 

48 

13 

.19452 

.19831 

5.0427 

.98090 

47 

14 

.19481 

.19861 

5.0350 

.98084 

46 

15 

.19509 

.19891 

5.0273 

.98079 

45 

16 

.19538 

.19921 

5.0197 

.98073 

44 

17 

.19566 

.19952 

5.0121 

.98067 

43 

18 

.19595 

.19982 

5.0045 

.98061 

42 

19 

.19623 

.20012 

4.9969 

.98056 

41 

20 

.19652 

.20042 

4.9894 

.98050 

40 

21 

.19680 

.20073 

4.9819 

.98044 

39 

22 

.19709 

.20103 

4.9744 

.98039 

38 

23 

.19737 

.20133 

4.9669 

.98033 

37 

24 

.19766 

.20164 

4.9594 

.98027 

36 

25 

.19794 

.20194 

4.9520 

.98021 

35 

26 

.19823 

.20224 

4.9446 

.98016 

34 

27 

.19851 

.20254 

4.9372 

.98010 

33 

28 

.19880 

.20285 

4.9298 

.98004 

32 

29 

.19908 

.20315 

4.9225 

.97998 

31 

30 

.19937 

.20345 

4.9152 

.97992 

30 

31 

.19965 

.20376 

4.9078 

.97987 

29 

32 

.19994 

.20406 

4.9006 

.97981 

28 

33 

.20022 

.20436 

4 8933 

.97975 

27 

34 

.20051 

.20466 

4.8860 

.97969 

26 

35 

.20079 

.20497 

4.8788 

.97963 

25 

36 

.20108 

.20527 

4.8716 

.97958 

24 

37 

.20136 

.20557 

4.8644 

.97952 

23 

38 

.20165 

.20588 

4.8573 

.97946 

22 

39 

.20193 

.20618 

4.8501 

.97940 

21 

40 

.20222 

.20648 

4.8430 

.97934 

20 

41 

.20250 

.20679 

4.8359 

.97928 

19 

42 

.20279 

.20709 

4.8288 

.97922 

18 

43 

.20307 

.20739 

4.8218 

.97916 

17 

44 

.20336 

.20770 

4.8147 

.97910 

16 

45 

.20364 

.20800 

4.8077 

.97905 

15 

46 

.20393 

.20830 

4.8007 

.97899 

14 

47 

.20421 

.20861 

4.7937 

.97893 

13 

48 

.20450 

.20891 

4.7867 

.97887 

12 

49 

.20478 

.20921 

4.7798 

.97881 

11 

50 

.20507 

.20952 

4.7729 

.97875 

10 

51 

.20535 

.20982 

4.7659 

.97869 

9 

52 

.20563 

.21013 

4.7591 

.97863 

8 

53 

.20592 

.21043 

4.7522 

.97857 

7 

54 

.20620 

.21073 

4.7453 

.97851 

6 

55 

.20649 

.21104 

4.7385 

.97845 

5 

56 

.20677 

.21134 

4.7317 

.97839 

4 

57 

.20706 

.21164 

4.7249 

.97833 

3 

58 

.20734 

.21195 

4.7181 

.97827 

2 

59 

.20763 

.21225 

4.7114 

.97821 

1 

60 

.20791 

.21256 

4.7046 

.97815 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

f 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.17365  .17633 

5.6713 

.98481 

60 

1 

.17393  .17663 

5.6617 

.98476 

59 

2 

.17422 

.17693 

5.6521 

.98471 

58 

3 

.17451 

.17723 

5.6425 

.98466 

57 

4 

.17479 

.17753 

5.6329 

.98461 

56 

5 

.17508  .17783 

5.6234 

.98455 

55 

6 

.17537 

.17813 

5.6140 

.98450 

54 

7 

.17565 

.17843 

5.6045 

.98445 

53 

8 

.17594 

.17873 

5.5951 

.98440 

52 

9 

.17623  .17903 

5.5857 

.98435 

51 

10 

.17651 

.17933 

5.5764 

.98430 

50 

11 

.17680 

.17963 

5.5671 

.98425 

49 

12 

.17708 

.17993 

5.5578 

.98420 

48 

13 

.17737 

.18023 

5.5485 

.98414 

47 

14 

.17766  .18053 

5.5393 

.98409 

46 

15 

.17794  .18083 

5.5301 

.98404 

45 

16 

.17823  .18113 

5.5209 

.98399 

44 

17 

.17852 

.18143 

5.5118 

.98394 

43 

18 

.17880  .18173 

5.5026 

.98389 

42 

19 

.17909 

.18203 

5.4936 

.98383 

41 

20 

.17937  .18233 

5.4845 

.98378 

40 

21 

.17966  .18263 

5.4755 

.98373 

39 

22 

.17995 

.18293 

5.4665 

.98368 

38 

23 

.18023  .18323 

5.4575 

.98362 

37 

24 

.18052  .18353 

5.4486 

.98357 

36 

25 

.18081  .18384 

5.4397 

.98352 

35 

26 

.18109 

.18414 

5.4308 

.98347 

34 

27 

.18138 

.18444 

5.4219 

.98341 

33 

28 

.18166  .18474 

5.4131- 

.98336 

32 

29 

.18195  .18504 

5.4043 

.98331 

31 

30 

.18224 

.18534 

5.3955 

.98325 

30 

31 

.18252 

.18564 

5.3868 

.98320 

29 

32 

.18281 

.18594 

5.3781 

.98315 

28 

33 

.18309 

.18624 

5.3694 

.98310 

27 

34 

.18338  .18654 

5.3607 

.98304 

26 

35 

.18367 

.18684 

5.3521 

.98299 

25 

36 

.18395 

.18714 

5.3435 

.98294 

24 

37 

.18424  .18745 

5.3349 

.98288 

23 

38 

.18452  .18775 

5.3263 

.98283 

22 

39 

.18481  .18805 

5.3178 

.98277 

21 

40 

.18509 

.18835 

5.3093 

.98272 

20 

41 

.18538 

.18865 

5.3008 

.98267 

19 

42 

.18567 

.18895 

5.2924 

.98261 

18 

43 

.18595 

.18925 

5.2839 

.98256 

17 

44 

.18624  .18955 

5.2755 

.98250 

16 

45 

.18652  .18986 

5.2672 

.98245 

15 

46 

.18681  .19016 

5.2588 

.98240 

14 

47 

.18710 

.19046 

5.2505 

.98234 

13 

48 

.18738 

.19076 

5.2422 

.98229 

12 

49 

.18767 

.19106 

5.2339 

.98223 

11 

50 

.18795  .19136 

5.2257 

.98218 

10 

51 

.18824  .19166 

5.2174 

.98212 

9 

52 

.18852  .19197 

5.2092 

.98207 

8 

53 

.18881 

.19227 

5.2011 

.98201 

7 

54 

.18910 

.19257 

5.1929 

.98196 

6 

55 

.18938 

.19287 

5.1848 

.98190 

5 

56 

.18967  .19317 

5.1767 

.98185 

4 

57 

.18995 

.19347 

5.1686 

.98179 

3 

58 

.19024 

.19378 

5.1606 

.98174 

2 

59 

.19052  .19408 

5.1526 

.98168 

1 

60 

.19081 

.19438 

5.1446 

.98163 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

r 

100°  (280°)  (259°)  79°  101°  (281°)  (258°)  78° 
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Table  6.5(c)  (Confd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


12°  (192°) (347  ) 167° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.20791 

.21256 

4 7046 

.97815 

60 

1 

.20820 

.21286 

4.6979 

.97809 

59 

2 

.20848 

.21316 

4 6912 

.97803 

58 

3 

.20877 

.21347 

4.6845 

.97797 

57 

4 

.20905 

.21377 

4.6779 

.97791 

56 

5 

.20933 

.21408 

4.6712 

.97784 

55 

6 

.20962 

.21438 

4 6646 

.97778 

54 

7 

.20990 

.21469 

4 6580 

.97772 

53 

8 

.21019 

.21499 

4 6514 

.97766 

52 

9 

.21047 

.21529 

4.6448 

.97760 

51 

10 

.21076 

.21560 

4.6382 

.97754 

50 

11 

.21104 

.21590 

4.6317 

.97748 

49 

12 

.21132 

.21621 

4 6252 

.97742 

48 

13 

.21161 

.21651 

4 6187 

.97735 

47 

14 

.21189 

.21682 

4.6122 

.97729 

46 

15 

.21218 

.21712 

4.6057 

.97723 

45 

16 

21246 

.21743 

4.5993 

.97717 

44 

17 

.21275 

.21773 

4.5928 

.97711 

43 

18 

.21303 

.21804 

4 5864 

.97705 

42 

19 

.21331 

.21834 

4.5800 

.97698 

41 

20 

.21360 

.21864 

4.5736 

.97692 

40 

21 

.21388 

.21895 

4.5673 

.97686 

39 

22 

.21417 

.21925 

4.5609 

.97680 

38 

23 

.21445 

.21956 

4.5546 

.97673 

37 

24 

.21474 

.21986 

4.5483 

.97667 

36 

25 

.21502 

.22017 

4.5420 

.97661 

35 

26 

.21530 

.22047 

4.5357 

.97655 

34 

27 

.21559 

.22078 

4.5294 

.97648 

33 

28 

.21587 

.22108 

4.5232 

.97642 

32 

29 

.21616 

.22139 

4.5169 

.97636 

31 

30 

.21644 

.22169 

4.5107 

.97630 

30 

31 

.21672 

.22200 

4.5045 

.97623 

29 

32 

.21701 

.22231 

4.4983 

.97617 

28 

33 

.21729 

.22261 

4.4922 

.97611 

27 

34 

.21758 

.22292 

4.4860 

.97604 

26 

35 

.21786 

.22322 

4.4799 

.97588 

25 

36 

21814 

.22353 

4.4737 

.97592 

24 

37 

21843 

.22383 

4.4676 

.97585 

23 

38 

.21871 

.22414 

4.4615 

.97579 

22 

39 

.21899 

.22444 

4.4555 

.97573 

21 

40 

.21928 

.22475 

4.4494 

.97566 

20 

41 

.21956 

.22505 

4.4434 

.97560 

19 

42 

.21985 

.22536 

4.4373 

.97553 

18 

43 

.22013 

.22567 

4.4313 

.97547 

17 

44 

.22041 

.22597 

4.4253 

.97541 

16 

45 

.22070 

.22628 

4.4194 

.97534 

15 

46 

.22098 

.22658 

4.4134 

.97528 

14 

47 

.22126 

.22689 

4.4075 

.97521 

13 

48 

.22155 

.22719 

4.4015 

.97515 

12 

49 

.22183 

.22750 

4.3956 

.97508 

11 

50 

.22212 

.22781 

4.3897 

.97502 

10 

51 

.22240 

.22811 

4.3838 

.97496 

9 

52 

22268 

.22842 

4.3779 

.97489 

8 

53 

.22297 

.22872 

4.3721 

.97483 

7 

54 

.22325 

.22903 

4.3662 

.97476 

6 

55 

.22353 

.22934 

4.3604 

.97470 

5 

56 

22382 

.22964 

4 3546 

.97463 

4 

57 

.22410 

.22995 

4.3488 

.97457 

3 

58 

.22438 

23026 

4 3430 

.97450 

2 

59 

.22467 

.23056 

4.3372 

.97444 

1 

60 

.22495 

.23087 

4.3315 

.97437 

0 

t 

Cos 

Ctn 

Tan 

Sin 

f 

1 Or  (282°)  (257°)  77° 


13°  (193°) (346°)  166° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.22495 

23087 

4.3315 

.97437 

60 

1 

.22523 

.23117 

4.3257 

.97430 

59 

2 

.22552 

.23148 

4.3200 

.97424 

58 

3 

.22580 

.23179 

4.3143 

.97417 

57 

4 

.22608 

.23209 

4.3086 

.97411 

56 

5 

.22637 

.23240 

4.3029 

.97404 

55 

6 

.22665 

.23271 

4.2972 

.97398 

54 

7 

.22693 

.23301 

4 2916 

.97391 

53 

8 

.22722 

.23332 

4.2859 

.97384 

52 

9 

.22750 

.23363 

4.2803 

.97378 

51 

10 

.22778 

.23393 

4.2747 

.97371 

50 

11 

.22807 

.23424 

4.2691 

.97365 

49 

12 

.22835 

.23455 

4.2635 

.97358 

48 

13 

.22863 

.23485 

4.2580 

.97351 

47 

14 

.22892 

.23516 

4.2524 

.97345 

46 

15 

.22920 

.23547 

4.2468 

.97338 

45 

16 

.22948 

.23578 

4.2413 

.97331 

44 

17 

.22977 

.23608 

4.2358 

.97325 

43 

18 

.23005 

.23639 

4.2303 

.97318 

42 

19 

.23033 

.23670 

4.2248 

.97311 

41 

20 

.23062 

.23700 

4.2193 

.97304 

40 

21 

.23090 

.23731 

4.2139 

.97298 

39 

22 

.23118 

.23762 

4.2084 

.97291 

38 

23 

.23146 

.23793 

4.2030 

.97284 

37 

24 

.23175 

.23823 

4.1976 

.97278 

36 

25 

.23203 

.23854 

4.1922 

.97271 

35 

26 

.23231 

.23885 

4.1868 

.97264 

34 

27 

.23260 

.23916 

4.1814 

.97257 

33 

28 

.23288 

.23946 

4.1760 

.97251 

32 

29 

.23316 

.23977 

4.1706 

.97244 

31 

30 

.23345 

.24008 

4.1653 

.97237 

30 

31 

.23373 

.24039 

4.1600 

.97230 

29 

32 

.23401 

.24069 

4.1547 

.97223 

28 

33 

.23429 

.24100 

4.1493 

.97217 

27 

34 

.23458 

.24131 

4.1441 

.97210 

26 

35 

.23486 

.24162 

4.1388 

.97203 

25 

36 

.23514 

.24193 

4.1335 

.97196 

24 

37 

.23542 

.24223 

4.1282 

.97189 

23 

38 

.23571 

.24254 

4.1230 

.97182 

22 

39 

.23599 

.24285 

4.1178 

.97176 

21 

40 

.23627 

.24316 

4.1126 

.97169 

20 

41 

.23656 

.24347 

4.1074 

.97162 

19 

42 

.23684 

.24377 

4.1022 

.97155 

18 

43 

.23712 

.24408 

4.0970 

.97148 

17 

44 

.23740 

.24439 

4.0918 

.97141 

16 

45 

.23769 

.24470 

4.0867 

.97134 

15 

46 

.23797 

.24501 

4.0815 

.97127 

14 

47 

.23825 

.24532 

4.0764 

.97120 

13 

48 

.23853 

.24562 

4.0713 

.97113 

12 

49 

.23882 

.24593 

4.0662 

.97106 

11 

50 

.23910 

.24624 

4.0611 

.97100 

10 

51 

.23938 

.24655 

4.0560 

.97093 

9 

52 

.23966 

.24686 

4.0509 

.97086 

8 

53 

.23995 

.24717 

4.0459 

.97079 

7 

54 

.24023 

.24747 

4.0408 

.97072 

6 

55 

.24051 

.24778 

4.0358 

.97065 

5 

56 

.24079 

.24809 

4.0308 

.97058 

4 

57 

.24108 

.24840 

4.0257 

.97051 

3 

58 

.24136 

.24871 

4.0207 

.97044 

2 

59 

.24164 

.24902 

4.0158 

.97037 

1 

60 

.24192 

.24933 

4.0108 

.97030 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

103  (283°) 
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Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


14°  (194°) (345°)  165° 


/ 

Sin 

Tan 

Ctn 

Cos 

t 

0 

.24192 

.24933 

4.0108 

.97030 

60 

1 

.24220 

24964 

4.0058 

.97023 

59 

2 

.24249 

.24995 

4.0009 

.97015 

58 

3 

.24277 

.25026 

3.9959 

.97008 

57 

4 

.24305 

.25056 

3.9910 

.97001 

56 

5 

.24333 

.25087 

3.9861 

.96994 

55 

6 

.24362 

.25118 

3.9812 

.96987 

54 

7 

.24390 

.25149 

3.9763 

.96980 

53 

8 

.24418 

.25180 

3.9714 

.96973 

52 

9 

.24446 

.25211 

3.9665 

.96966 

51 

10 

.24474 

.25242 

3.9617 

.96959 

50 

11 

.24503 

.25273 

3.9568 

.96952 

49 

12 

.24531 

.25304 

3.9520 

.96945 

48 

13 

.24559 

.25335 

3.9471 

.96937 

47 

14 

.24587 

.25366 

3.9423 

.96930 

46 

15 

.24615 

.25397 

3.9375 

.96923 

45 

16 

.24644 

.25428 

3.9327 

.96916 

44 

17 

.24672 

.25459 

3.9279 

.96909 

43 

18 

.24700 

.25490 

3.9232 

.96902 

42 

19 

.25728 

.25521 

3.9184 

.96894 

41 

20 

.24756 

.25552 

3.9136 

.96887 

40 

21 

.24784 

.25583 

3.9089 

.96880 

39 

22 

.24813 

.25614 

3.9042 

.96873 

38 

23 

.24841 

.25645 

3.8995 

.96866 

37 

24 

.24869 

.25676 

3.8947 

.96858 

36 

25 

.24897 

.25707 

3.8900 

.96851 

35 

26 

.24925 

.25738 

3.8854 

.96844 

34 

27 

.24954 

.25769 

3.8807. 

.96837 

33 

28 

.24982 

.25800 

3.8760 

.96829 

32 

29 

.25010 

.25831 

3.8714 

.96822 

31 

30 

.25038 

.25862 

3.8667 

.96815 

30 

31 

.25066 

.25893 

3.8621 

.96807 

29 

32 

.25094 

.25924 

3.8575 

.96800 

28 

33 

.25122 

.25955 

3.8528 

.96793 

27 

34 

.25151 

.25986 

3.8482 

.96786 

26 

35 

.25179 

.26017 

3.8436 

.96778 

25 

36 

.25207 

.26048 

3.8391 

.96771 

24 

37 

.25235 

.26079 

3.8345 

.96764 

23 

38 

.25263 

.26110 

3.8299 

.96756 

22 

39 

.25291 

.26141 

3.8254 

.96749 

21 

40 

.25320 

.26172 

3.8208 

.96742 

20 

41 

.25348 

.26203 

3.8163 

.96734 

19 

42 

.25376 

.26235 

3.8118 

.96727 

18 

43 

.25404 

.26266 

3.8073 

.96719 

17 

44 

.25432 

.26297 

3.8028 

.96712 

16 

45 

.25460 

.26328 

3.7983 

.96705 

15 

46 

.25488 

.26359 

3.7938 

.96697 

14 

47 

.25516 

.26390 

3.7893 

.96690 

13 

48 

.25545 

.26421 

3.7848 

.96682 

12 

49 

.25573 

.26452 

3.7804 

.96675 

11 

50 

.25601 

.26483 

3.7760 

.96667 

10 

51 

.25629 

.26515 

3.7715 

.96660 

9 

52 

.25657 

.26546 

3.7671 

.96653 

8 

53 

.25685 

.26577 

3.7627 

.96645 

7 

54 

.25713 

.26608 

3.7583 

.96638 

6 

55 

.25741 

.26639 

3.7539 

.96630 

5 

56 

.25769 

.26670 

3.7495 

.96623 

4 

57 

.25798 

.26701 

3.7451 

.96615 

3 

58 

.25826 

.26733 

3.7408 

.96608 

2 

59 

.25854 

.26764 

3.7364 

.96600 

1 

60 

.25882 

.26795 

3.7321 

.96593 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

104°  (284°)  (255°)  75° 


15°  (195°) (344°)  164° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.25882 

.26795 

3.7321 

.96593 

60 

1 

.25910 

.26826 

3.7277 

.96585 

59 

2 

.25938 

.26857 

3.7234 

.96578 

58 

3 

.25966 

.26888 

3.7191 

.96570 

57 

4 

.25994 

.26920 

3.7148 

.96562 

56 

5 

.26022 

.26951 

3.7105 

.96555 

55 

6 

.26050 

.26982 

3.7062 

.96547 

54 

7 

.26079 

.27013 

3.7019 

.96540 

53 

8 

.26107 

.27044 

3.6976 

.96532 

52 

9 

.26135 

.27076 

3.6933 

.96524 

51 

10 

.26163 

.27107 

3.6891 

.96517 

50 

11 

.26191 

.27138 

3.6848 

.96509 

49 

12 

.26219 

.27169 

3.6806 

.96502 

48 

13 

.26247 

.27201 

3.6764 

.96494 

47 

14 

.26275 

.27232 

3.6722 

.96486 

46 

15 

.26303 

.27263 

3.6680 

.96479 

45 

16 

.26331 

.27294 

3.6638 

.96471 

44 

17 

.26359 

.27326 

3.6596 

.96463 

43 

18 

.26387 

.27357 

3.6554 

.96456 

42 

19 

.26415 

.27388 

3.6512 

.96448 

41 

20 

.26443 

.27419 

3.6470 

.96440 

40 

21 

.26471 

.27451 

3.6429 

.96433 

39 

22 

.26500 

.27482 

3.6387 

.96425 

38 

23 

.26528 

.27513 

3.6346 

.96417 

37 

24 

.26556 

.27545 

3.6305 

.96410 

36 

25 

.26584 

.27576 

3.6264 

.96402 

35 

26 

.26612 

.27607 

3.6222 

.96394 

34 

27 

.26640 

.27638 

3.6181 

.96386 

33 

28 

.26668 

.27670 

3.6140 

.96379 

32 

29 

.26696 

.27701 

3.6100 

.96371 

31 

30 

.26724 

.27732 

3.6059 

.96363 

30 

31 

.26752 

.27764 

3.6018 

.96355 

29 

32 

.26780 

.27795 

3.5978 

.96347 

28 

33 

.26808 

.27826 

3.5937 

.96340 

27 

34 

.26836 

.27858 

3.5897 

.96332 

26 

35 

.26864 

.27889 

3.5856 

.96324 

25 

36 

.26892 

.27921 

3.5816 

.96316 

24 

37 

.26920 

.27952 

3.5776 

96308 

23 

38 

.26948 

.27983 

3.5736 

.96301 

22 

39 

.26976 

.28015 

3.5696 

.96293 

21 

40 

.27004 

.28046 

3.5656 

.96285 

20 

41 

.27032 

.28077 

3.5616 

.96277 

19 

42 

.27060 

.28109 

3.5576 

.96269 

18 

43 

.27088 

.28140 

3.5536 

.96261 

17 

44 

.27116 

.28172 

3.5497 

.96253 

16 

45 

.27144 

.28203 

3.5457 

.96246 

15 

46 

.27172 

.28234 

3.5418 

.96238 

14 

47 

.27200 

.28266 

3.5379 

.96230 

13 

48 

.27228 

.28297 

3.5339 

.96222 

12 

49 

.27256 

.28329 

3.5300 

.96214 

11 

50 

.27284 

.28360 

3.5261 

.96206 

10 

51 

.27312 

.28391 

3.5222 

.96198 

9 

52 

.27340 

.28423 

3.5183 

.96190 

8 

53 

.27368 

.28454 

3.5144 

.96182 

7 

54 

.27396 

.28486 

3.5105 

.96174 

6 

55 

.27424 

.28517 

3.5067 

.96166 

5 

56 

.27452 

.28549 

3.5028 

.96158 

4 

57 

.27480 

.28580 

3.4989 

.96150 

3 

58 

.27508 

.28612 

3.4951 

.96142 

2 

59 

.27536 

.28643 

3.4912 

.96134 

1 

60 

.27564 

.28675 

3.4874 

.96126 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

105°  (285°)  (254°)  74° 


38 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


16°  (196°) (343°)  163°  17°  (197°) (342°)  162  > 


i 

Sin 

Tan 

Ctn 

Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

r 

0 

.27564 

.28675 

3.4874 

.96126 

60 

0 

.29237 

.30573 

3.2709 

.95630 

60 

1 

.27592 

.28706 

3 4836 

96118 

59 

1 

.29265 

.30605 

3.2675 

.95622 

59 

2 

.27620 

.28738 

3 4798 

.96110 

58 

2 

.29293 

.30637 

3.2641 

.95613 

58 

3 

.27648 

.28769 

3 4760 

96102 

57 

3 

.29321 

.30669 

3.2607 

.95605 

57 

4 

.27676 

.28801 

3.4722 

.96094 

56 

4 

.29348 

.30700 

3.2573 

.95596 

56 

5 

.27704 

.28832 

3.4684 

.96086 

55 

5 

.29376 

.30732 

3.2539 

.95588 

55 

6 

.27731 

.28864 

3 4646 

.96078 

54 

6 

.29404 

.30764 

3.2506 

.95579 

54 

7 

.27759 

.28895 

3.4608 

.96070 

53 

7 

.29432 

.30796 

3.2472 

.95571 

53 

8 

.27787 

.28927 

3 4570 

.96062 

52 

8 

.29460 

.30828 

3.2438 

.95562 

52 

9 

.27815 

.28958 

3 4533 

.96054 

51 

9 

.29487 

.30860 

3.2405 

.95554 

51 

10 

.27843 

.28990 

3.4495 

.96046 

50 

10 

.29515 

.30891 

3.2371 

.95545 

50 

11 

.27871 

.29021 

3.4458 

.96037 

49 

11 

.29543 

.30923 

3.2338 

.95536 

49 

12 

.27899 

.29053 

3.4420 

.96029 

48 

12 

.29571 

.30955 

3.2305 

.95528 

48 

13 

.27927 

.29084 

3.4383 

.96021 

47 

13 

.29599 

.30987 

3.2272 

.95519 

47 

14 

.27955 

.29116 

3.4346 

.96013 

46 

14 

.29626 

.31019 

3.2238 

.95511 

46 

15 

.27983 

.29147 

3.4308 

.96005 

45 

15 

.29654 

.31051 

3.2205 

.95502 

45 

16 

.28011 

.29179 

3.4271 

.95997 

44 

16 

.29682 

.31083 

3.2172 

.95493 

44 

17 

28C39 

29210 

3 4234 

.95989 

43 

17 

.29710 

.31115 

3.2139 

.95485 

43 

18 

.28067 

.29242 

3.4197 

.95981 

42 

18 

.29737 

.31147 

3.2106 

.95476 

42 

19 

.28095 

.29274 

3.4160 

.95972 

41 

19 

.29765 

.31178 

3.2073 

.95467 

41 

20 

.28123 

.29305 

3.4124 

.95964 

40 

20 

.29793 

.31210 

3.2041 

.95459 

40 

21 

.28150 

.29337 

3.4087 

.95956 

39 

21 

.29821 

.31242 

3.2008 

.95450 

39 

22 

.28178 

.29368 

3.4050 

.95948 

38 

22 

.29849 

.31274 

3.1975 

.95441 

38 

23 

.28206 

.29400 

3.4014 

.95940 

37 

23 

.29876 

.31306 

3.1943 

.95433 

37 

24 

.28234 

.29432 

3.3977 

.95931 

36 

24 

.29904 

.31338 

3.1910 

.95424 

36 

25 

.28262 

.29463 

3.3941 

.95923 

35 

25 

.29932 

.31370 

3.1878 

.95415 

35 

26 

.28290 

.29495 

3.3904 

.95915 

34 

26 

.29960 

.31402 

3.1845 

.95407 

34 

27 

.28318 

29526 

3.3868 

.95907 

33 

27 

.29987 

.31434 

3.1813 

.95398 

33 

28 

28346 

.29558 

3.3832 

.95898 

32 

28 

.30015 

.31466 

3.1780 

.95389 

32 

29 

.28374 

.29590 

3.3796 

.95890 

31 

29 

.30043 

.31498 

3.1748 

.95380 

31 

30 

.28402 

.29621 

3.3759 

.95882 

30 

30 

.30071 

.31530 

3.1716 

.95372 

30 

31 

.28429 

.29653 

3.3723 

.95874 

29 

31 

.30098 

.31562 

3.1684 

.95363 

29 

32 

.28457 

.29685 

3.3687 

.95865 

28 

32 

.30126 

.31594 

3.1652 

.95354 

28 

33 

.28485 

.29716 

3.3652 

.95857 

27 

33 

.30154 

.31626 

3.1620 

.95345 

27 

34 

.28513 

.29748 

3.3616 

.95849 

26 

34 

.30182 

.31658 

3.1588 

.95337 

26 

35 

.28541 

.29780 

3.3580 

.95841 

25 

35 

.30209 

.31690 

3.1556 

.95328 

25 

36 

.28569 

.29811 

3.3544 

.95832 

24 

36 

.30237 

.31722 

3.1524 

.95319 

24 

37 

.28597 

.29843 

3.3509 

.95824 

23 

37 

.30265 

.31754 

3.1492 

.95310 

23 

38 

.28625 

.29875 

3.3473 

.95816 

22 

38 

.30292 

.31786 

3.1460 

.95301 

22 

39 

.28652 

.29906 

3.3438 

.95807 

21 

39 

.30320 

.31818 

3.1429 

.95293 

21 

40 

.28680 

.29938 

3.3402 

.95799 

20 

40 

.30348 

.31850 

3.1397 

.95284 

20 

41 

.28708 

.29970 

3.3367 

.95791 

19 

41 

.30376 

.31882 

3.1366 

.95275 

19 

42 

.28736 

.30001 

3.3332 

.95782 

18 

42 

.30403 

.31914 

3.1334 

.95266 

18 

43 

.28764 

.30033 

3.3297 

.95774 

17 

43 

.30431 

.31946 

3.1303 

.95257 

17 

44 

.28792 

.30065 

3.3261 

.95766 

16 

44 

.30459 

.31978 

3.1271 

.95248 

16 

45 

.28820 

.30097 

3.3226 

.95757 

15 

45 

.30486 

.32010 

3.1240 

.95240 

15 

46 

.28847 

.30128 

3.3191 

.95749 

14 

46 

.30514 

.32042 

3.1209 

.95231 

14 

47 

.28875 

.30160 

3.3156 

.95740 

13 

47 

.30542 

.32074 

3.1178 

.95222 

13 

48 

.28903 

.30192 

3.3122 

.95732 

12 

48 

.30570 

.32106 

3.1146 

.95213 

12 

49 

.28931 

.30224 

3.3087 

.95724 

11 

49 

.30597 

.32139 

3.1115 

.95204 

11 

50 

.28959 

.30255 

3.3052 

.95715 

10 

50 

.30625 

.32171 

3.1084 

.95195 

10 

51 

.28987 

.30287 

3.3017 

.95707 

9 

51 

.30653 

.32203 

3.1053 

.95186 

9 

52 

.29015 

.30319 

3 2983 

.95698 

8 

52 

.30680 

.32235 

3.1022 

.95177 

8 

53 

.29042 

.30351 

3 2948 

.95690 

7 

53 

.30708 

.32267 

3.0991 

.95168 

7 

54 

.29070 

.30382 

3.2914 

.95681 

6 

54 

.30736 

.32299 

3.0961 

.95159 

6 

55 

29098 

.30414 

3.2879 

.95673 

5 

55 

.30763 

.32331 

3.0930 

.95150 

5 

56 

29126 

30446 

3.2845 

95664 

4 

56 

.30791 

.32363 

3.0899 

.95142 

4 

57 

29154 

.30478 

3.2811 

.95656 

3 

57 

.30819 

.32396 

3.0868 

.95133 

3 

58 

.29182 

.30509 

3.2777 

95647 

2 

58 

.30846 

.32428 

3.0838 

.95124 

2 

59 

29209 

.30541 

3.2743 

.95639 

1 

59 

.30874 

.32460 

3.0807 

.95115 

1 

60 

.29237 

.30573 

3.2709 

.95630 

0 

60 

.30902 

.32492 

3.0777 

.95106 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

106  (286=>)  (253’)  73  107  (287’)  (252°)  72 


39 


NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


18°  (198°) (341°)  161° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.30902 

.32492 

3.0777 

.95106 

60 

1 

.30929 

.32524 

3.0746 

.95097 

59 

2 

.30957 

.32556 

3.0716 

.95088 

58 

3 

.30985 

.32588 

3.0686 

.95079 

57 

4 

.31012 

.32621 

3.0655 

.95070 

56 

5 

.31040 

.32653 

3.0625 

.95061 

55 

6 

.31068 

.32685 

3.0595 

.95052 

54 

7 

.31095 

.32717 

3.0565 

.95043 

53 

8 

.31123 

.32749 

3.0535 

.95033 

52 

9 

.31151 

.32782 

3.0505 

.95024 

51 

10 

.31178 

.32814 

3.0475 

.95015 

50 

11 

.31206 

.32846 

3.0445 

.95006 

49 

12 

.31233 

.32878 

3.0415 

.94997 

48 

13 

.31261 

.32911 

3.0385 

.94988 

47 

14 

.31289 

.32943 

3.0356 

.94979 

46 

15 

.31316 

.32975 

3.0326 

.94970 

45 

16 

.31344 

.33007 

3.0296 

.94961 

44 

17 

.31372 

.33040 

3.0267 

.94952 

43 

18 

.31399 

.33072 

3.0237 

.94943 

42 

19 

.31427 

.33104 

3.0208 

.94933 

41 

20 

.31454 

.33136 

3.0178 

.94924 

40 

21 

.31482 

.33169 

3.0149 

.94915 

39 

22 

.31510 

.33201 

3.0120 

.94906 

38 

23 

.31537 

.33233 

3.0090 

.94897 

37 

24 

.31565 

.33266 

3.0061 

.94888 

36 

25 

.31593 

.33298 

3.0032 

.94878 

35 

26 

.31620 

.33330 

3.0003 

.94869 

34 

27 

.31648 

.33363 

2.9974 

.94860 

33 

28 

.31675 

.33395 

2.9945 

.94851 

32 

29 

.31703 

.33427 

2.9916 

.94842 

31 

30 

.31730 

.33460 

2.9887 

.94832 

30 

31 

.31758 

.33492 

2.9858 

.94823 

29 

32 

.31786 

.33524 

2.9829 

.94814 

28 

33 

.31813 

.33557 

2.9800 

.94805 

27 

34 

.31841 

.33589 

2.9772 

.94795 

26 

35 

.31868 

.33621 

2.9743 

.94786 

25 

36 

.31896 

.33654 

2.9714 

.94777 

24 

37 

.31923 

.33686 

2 9686 

.94768 

23 

38 

.31951 

.33718 

2.9657 

.94758 

22 

39 

.31979 

.33751 

2.9629 

.94749 

21 

40 

.32006 

.33783 

2.9600 

.94740 

20 

41 

.32034 

.33816 

2.9572 

.94730 

19 

42 

.32061 

.33848 

2.9544 

.94721 

18 

43 

.32089 

.33881 

2.9515 

.94712 

17 

44 

.32116 

.33913 

2.9487 

.94702 

16 

45 

.32144 

.33945 

2.9459 

.94693 

15 

46 

.32171 

.33978 

2.9431 

.94684 

14 

47 

.32199 

.34010 

2.9403 

.94674 

13 

48 

.32227 

.34043 

2.9375 

.94665 

12 

49 

.32254 

.34075 

2.9347 

.94656 

11 

50 

.32282 

.34108 

2.9319 

.94646 

10 

51 

.32309 

.34140 

2.9291 

.94637 

9 

52 

.32337 

.34173 

2.9263 

.94627 

8 

53 

.32364 

.34205 

2.9235 

.94618 

7 

54 

.32392 

.34238 

2.9208 

.94609 

6 

55 

.32419 

.34270 

2.9180 

.94599 

5 

56 

.32447 

.34303 

2.9152 

.94590 

4 

57 

.32474 

.34335 

2.9125 

.94580 

3 

58 

.32502 

.34368 

2.9097 

.94571 

2 

59 

.32529 

.34400 

2.9070 

.94561 

1 

60 

.32557 

.34433 

2.9042 

.94552 

0 

! 

Cos 

Ctn 

Tan 

Sin 

/ 

19°  (199°) (340°)  160° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.32557 

.34433 

2.9042 

.94552 

60 

1 

.32584 

.34465 

2.9015 

.94542 

59 

2 

.32612 

.34498 

2.8987 

.94533 

58 

3 

.32639 

.34530 

2.8960 

.94523 

57 

4 

.32667 

.34563 

2.8933 

.94514 

56 

5 

.32694 

.34596 

2.8905 

.94504 

55 

6 

.32722 

.34628 

2.8878 

.94495 

54 

7 

.32749 

.34661 

2.8851 

.94485 

53 

8 

.32777 

.34693 

2.8824 

.94476 

52 

9 

.32804 

.34726 

2.8797 

.94466 

51 

10 

.32832 

.34758 

2.8770 

.94457 

50 

11 

.32859 

.34791 

2.8743 

.94447 

49 

12 

.32887 

.34824 

2.8716 

.94438 

48 

13 

.32914 

.34856 

2.8689 

.94428 

47 

14 

.32942 

.34889 

2.8662 

.94418 

46 

15 

.32969 

.34922 

2.8636 

.94409 

45 

16 

.32997 

.34954 

2.8609 

.94399 

44 

17 

.33024 

.34987 

2.8582 

.94390 

43 

18 

.33051 

.35020 

2.8556 

.94380 

42 

19 

.33079 

.35052 

2.8529 

.94370 

41 

20 

.33106 

.35085 

2.8502 

.94361 

40 

21 

.33134 

.35118 

2.8476 

.94351 

39 

22 

.33161 

.35150 

2.8449 

.94342 

38 

23 

.33189 

.35183 

2.8423 

.94332 

37 

24 

.33216 

.35216 

2.8397 

.94322 

36 

25 

.33244 

.35248 

2.8370 

.94313 

35 

26 

.33271 

.35281 

2.8344 

.94303 

34 

27 

.33298 

.35314 

2.8318 

.94293 

33 

28 

.33326 

.35346 

2.8291 

.94284 

32 

29 

.33353 

.35379 

2.8265 

.94274 

31 

30 

.33381 

.35412 

2.8239 

.94264 

30 

31 

.33408 

.35445 

2.8213 

.94254 

29 

32 

.33436 

.35477 

2.8187 

.94245 

28 

33 

.33463 

.35510 

2.8161 

.94235 

27 

34 

.33490 

.35543 

2.8135 

.94225 

26 

35 

.33518 

.35576 

2.8109 

.94215 

25 

36 

.33545 

.35608 

2.8083 

.94206 

24 

37 

.33573 

.35641 

2.8057 

.94196 

23 

38 

.33600 

.35674 

2.8032 

.94186 

22 

39 

.33627 

.35707 

2.8006 

.94176 

21 

40 

.33655 

.35740 

2.7980 

.94167 

20 

41 

.33682 

.35772 

2.7955 

.94157 

19 

42 

.33710 

.35805 

2.7929 

.94147 

18 

43 

.33737 

.35838 

2.7903 

.94137 

17 

44 

.33764 

.35871 

2.7878 

.94127 

16 

45 

.33792 

.35904 

2.7852 

.94118 

15 

46 

.33819 

.35937 

2.7827 

.94108 

14 

47 

.33846 

.35969 

2.7801 

.94098 

13 

48 

.33874 

.36002 

2.7776 

.94088 

12 

49 

.33901 

.36035 

2.7751 

.94078 

11 

50 

.33929 

.36068 

2.7725 

.94068 

10 

51 

.33956 

.36101 

2.7700 

.94058 

9 

52 

.33983 

.36134 

2.7675 

.94049 

8 

53 

.34011 

.36167 

2.7650 

.94039 

7 

54 

.34038 

.36199 

2.7625 

.94029 

6 

55 

.34065 

.36232 

2.7600 

.94019 

5 

56 

.34093 

.36265 

2.7575 

.94009 

4 

57 

.34120 

.36298 

2.7550 

.93999 

3 

58 

.34147 

.36331 

2.7525 

.93989 

2 

59 

.34175 

.36364 

2.7500 

.93979 

1 

60 

.34202 

.36397 

2.7475 

.93969 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

108°  (288°) 


(251°)  71c 


109°  (289°) 


(250°)  70° 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


20°  (200°) (339°)  159"  21°  (201°) (338°)  158° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

i 

0 

.34202 

.36397 

2.7475 

.93969 

60 

0 

.35837 

.38386 

2 6051 

.93358 

60 

1 

.34229 

.36430 

2.7450 

.93959 

59 

1 

.35864 

.38420 

2.6028 

.93348 

59 

2 

.34257 

.36463 

2.7425 

9j949 

58 

2 

.35891 

.38453 

2.6006 

.93337 

58 

3 

.34284 

.36496 

2.7400 

.93939 

57 

3 

.35918 

.38487 

2.5983 

.93327 

57 

4 

.34311 

.36529 

2.7376 

.93929 

56 

4 

.35945 

.38520 

2.5961 

.93316 

56 

5 

.34339 

.36562 

2.7351 

.93919 

55 

5 

.35973 

.38553 

2.5938 

.93306 

55 

6 

.34366 

.36595 

2.7326 

.93909 

54 

6 

.36000 

.38587 

2.5916 

.93295 

54 

7 

34393 

.36628 

2.7302 

.93899 

53 

7 

.36027 

.38620 

2.5893 

.93285 

53 

8 

34421 

.36661 

2.7277 

.93889 

52 

8 

.36054 

.38654 

2.5871 

.93274 

52 

9 

.34448 

.36694 

2.7253 

.93879 

51 

9 

.36081 

.38687 

2.5848 

.93264 

51 

10 

.34475 

.36727 

2.7228 

.93869 

50 

10 

.36108 

.38721 

2.5826 

.93253 

50 

11 

.34503 

.36760 

2.7204 

.93859 

49 

11 

.36135 

.38754 

2.5804 

.93243 

49 

12 

.34530 

.36793 

2.7179 

.93849 

48 

12 

.36162 

.38787 

2.5782 

.93232 

48 

13 

34557 

.36826 

27155 

.93839 

47 

13 

.36190 

.38821 

2.5759 

.93222 

47 

14 

.34584 

.36859 

2.7130 

.93829 

46 

14 

.36217 

.38854 

2.5737 

.93211 

46 

15 

.34612 

.36892 

2.7106 

93819 

45 

15 

.36244 

.38888 

2.5715 

.93201 

45 

16 

.34639 

.36925 

2.7082 

.93809 

44 

16 

.36271 

.38921 

2.5693 

.93190 

44 

17 

.34666 

.36958 

2.7058 

.93799 

43 

17 

.36298 

.38955 

2.5671 

.93180 

43 

18 

.34694 

.36991 

2.7034 

.93789 

42 

18 

.36325 

.38988 

2.5649 

.93169 

42 

19 

.34721 

.37024 

2.7009 

.93779 

41 

19 

.36352 

.39022 

2.5627 

.93159 

41 

20 

.34748 

.37057 

2 6985 

.93769 

40 

20 

.36379 

.39055 

2.5605 

.93148 

40 

21 

.34775 

.37090 

2.6961 

.93759 

39 

21 

.36406 

.39089 

2.5583 

.93137 

39 

22 

.34803 

.37123 

2.6937 

.93748 

38 

22 

.36434 

.39122 

2.5561 

.93127 

38 

23 

.34830 

.37157 

2.6913 

.93738 

37 

23 

.36461 

.39156 

2.5539 

.93116 

37 

24 

.34857 

.37190 

2.6889 

.93728 

36 

24 

.36488 

.39190 

2.5517 

.93106 

36 

25 

.34884 

.37223 

2.6865 

.93718 

35 

25 

.36515 

.39223 

2.5495 

.93095 

35 

26 

.34912 

.37256 

2 6841 

.93708 

34 

26 

.36542 

.39257 

2.5473 

.93084 

34 

27 

.34939 

.37289 

2.6818 

.93698 

33 

27 

.36569 

.39290 

2.5452 

.93074 

33 

28 

.34966 

.37322 

2.6794 

.93688 

32 

28 

.36596 

.39324 

2.5430 

.93063 

32 

29 

.34993 

.37355 

2.6770 

.93677 

31 

29 

.36623 

.39357 

2.5408 

.93052 

31 

30 

.35021 

.37388 

2.6746 

.93667 

30 

30 

.36650 

.39391 

2.5386 

.93042 

30 

31 

.35048 

.37422 

2.6723 

.93657 

29 

31 

.36677 

.39425 

2.5365 

.93031 

29 

32 

.35075 

.37455 

2.6699 

.93647 

28 

32 

.36704 

.39458 

2.5343 

.93020 

28 

33 

.35102 

.37488 

2.6675 

.93637 

27 

33 

.36731 

.39492 

2.5322 

.93010 

27 

34 

.35130 

.37521 

2.6652 

.93626 

26 

34 

.36758 

.39526 

2.5300 

.92999 

26 

35 

.35157 

.37554 

2.6628 

.93616 

25 

35 

.36785 

.39559 

2.5279 

.92988 

25 

36 

.35184 

.37588 

2.6605 

.93606 

24 

36 

.36812 

.39593 

2.5257 

.92978 

24 

37 

.35211 

.37621 

2 6581 

.93596 

23 

37 

.36839 

.39626 

2.5236 

.92967 

23 

38 

.35239 

.37654 

2.6558 

.93585 

22 

38 

.36867 

.39660 

2.5214 

.92956 

22 

39 

.35266 

.37687 

2.6534 

.93575 

21 

39 

.36894 

.39694 

2.5193 

.92945 

21 

40 

.35293 

.37720 

2.6511 

.93565 

20 

40 

.36921 

.39727 

2.5172 

.92935 

20 

41 

.35320 

.37754 

2.6488 

.93555 

19 

41 

.36948 

.39761 

2.5150 

.92924 

19 

42 

.35347 

.37787 

2.6464 

.93544 

18 

42 

.36975 

.39795 

2.5129 

.92913 

18 

43 

.35375 

.37820 

2.6441 

.93534 

17 

43 

.37002 

.39829 

2.5108 

.92902 

17 

44 

.35402 

.37853 

2.6418 

.93524 

16 

44 

.37029 

.39862 

2.5086 

.92892 

16 

45 

.35429 

.37887 

2.6395 

.93514 

15 

45 

.37056 

.39896 

2.5065 

.92881 

15 

46 

.35456 

.37920 

2 6371 

.93503 

14 

46 

.37083 

.39930 

2.5044 

.92870 

14 

47 

.35484 

.37953 

2.6348 

.93493 

13 

47 

.37110 

.39963 

2.5023 

.92859 

13 

48 

.35511 

.37986 

2.6325 

.93483 

12 

48 

.37137 

.39997 

2.5002 

.92849 

12 

49 

.35538 

.38020 

2.6302 

.93472 

11 

49 

.37164 

.40031 

2.4981 

.92838 

11 

50 

.35565 

.38053 

2.6279 

.93462 

10 

50 

.37191 

.40065 

2.4960 

.92827 

10 

51 

.35592 

.38086 

2.6256 

.93452 

9 

51 

.37218 

.40098 

2.4939 

.92816 

9 

52 

.35619 

.38120 

2.6233 

93441 

8 

52 

.37245 

.40132 

2.4918 

.92805 

8 

53 

.35647 

.38153 

2.6210 

.93431 

7 

53 

.37272 

.40166 

2.4897 

.92794 

7 

54 

.35674 

.38186 

2.6187 

.93420 

6 

54 

.37299 

.40200 

2.4876 

.92784 

6 

55 

.35701 

.38220 

2.6165 

.93410 

5 

55 

.37326 

.40234 

2.4855 

.92773 

5 

56 

35728 

.38253 

2.6142 

.93400 

4 

56 

.37353 

.40267 

2.4834 

.92762 

4 

57 

.35755 

.38286 

2.6119 

.93389 

3 

57 

.37380 

.40301 

2.4813 

.92751 

3 

58 

.35782 

.38320 

26096 

.93379 

2 

58 

.37407 

.40335 

2.4792 

.92740 

2 

59 

.35810 

.38353 

2.6074 

.93368 

1 

59 

.37434 

.40369 

2.4772 

.92729 

1 

60 

35837 

.38386 

2.6051 

.93358 

0 

60 

.37461 

.40403 

2.4751 

.92718 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

llfr  (290°)  (249')  69"  111' (291°)  (248  ) 68 
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Table  6.5(c)  (Cont’d) 


NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


22°  (202°) (337°)  157° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.37461 

.40403 

2.4751 

.92718 

60 

1 

.37488 

.40436 

2.4730 

.92707 

59 

2 

.37515 

.40470 

2.4709 

.92697 

58 

3 

.37542 

.40504 

2.4689 

.92686 

57 

4 

.37569 

.40538 

2.4668 

.92675 

56 

5 

.37595 

.40572 

2.4648 

.92664 

55 

6 

.37622 

.40606 

2.4627 

.92653 

54 

7 

.37649 

.40640 

2.4606 

.92642 

53 

8 

.37676 

.40674 

2.4586 

.92631 

52 

9 

.37703 

.40707 

2.4566 

.92620 

51 

10 

.37730 

.40741 

2.4545 

.92609 

50 

11 

.37757 

.40775 

2 4525 

.92598 

49 

12 

37784 

.40809 

2.4504 

.92587 

48 

13 

.37811 

.40843 

2.4484 

.92576 

47 

14 

.37838 

.40877 

2.4464 

.92565 

46 

15 

.37865 

.40911 

2.4443 

.92554 

45 

16 

.37892 

.40945 

2.4423 

.92543 

44 

17 

37919 

.40979 

2.4403 

.92532 

43 

18 

.37946 

.41013 

2.4383 

.92521 

42 

19 

.37973 

.41047 

2.4362 

.92510 

41 

20 

.37999 

.41081 

2.4342 

.92499 

40 

21 

38026 

.41115 

2.4322 

.92488 

39 

22 

.38053 

.41149 

2.4302 

.92477 

38 

23 

.38080 

.41183 

2.4282 

.92466 

37 

24 

.38107 

.41217 

2.4262 

.92455 

36 

25 

.38134 

.41251 

2.4242 

.92444 

35 

26 

.38161 

.41285 

2.4222 

.92432 

34 

27 

.38188 

.41319 

2.4202 

.92421 

33 

28 

.38215 

.41353 

2.4182' 

.92410 

32 

29 

.38241 

.41387 

2.4162 

.92399 

31 

30 

.38268 

.41421 

2.4142 

.92388 

30 

31 

.38295 

.41455 

2.4122 

.92377 

29 

32 

.38322 

.41490 

2.4102 

.92366 

28 

33 

.38349 

.41524 

2.4083 

.92355 

27 

34 

.38376 

.41558 

2.4063 

.92343 

26 

35 

.38403 

.41592 

2.4043 

.92332 

25 

36 

.38430 

.41626 

2.4023 

.92321 

24 

37 

.38456 

.41660 

2.4004 

.92310 

23 

38 

.38483 

.41694 

2.3984 

.92299 

22 

39 

.38510 

.41728 

2.3964 

.92287 

21 

40 

.38537 

.41763 

2.3945 

.92276 

20 

41 

.38564 

.41797 

2.3925 

.92265 

19 

42 

.38591 

.41831 

2.3906 

.92254 

18 

43 

.38617 

.41865 

2.3886 

.92243 

17 

44 

.38644 

.41899 

2.3867 

.92231 

16 

45 

.38671 

.41933 

2.3847 

.92220 

15 

46 

.38698 

.41968 

2.3828 

.92209 

14 

47 

.38725 

.42002 

2.3808 

.92198 

13 

48 

.38752 

.42036 

2.3789 

.92186 

12 

49 

.38778 

.42070 

2.3770 

.92175 

11 

50 

.38805 

.42105 

2.3750 

.92164 

10 

51 

.38832 

.42139 

2.3731 

.92152 

9 

52 

.38859 

.42173 

2.3712 

.92141 

8 

53 

.38886 

42207 

2.3693 

.92130 

7 

54 

.38912 

.42242 

2.3673 

.92119 

6 

55 

.38939 

.42276 

2.3654 

.92107 

5 

56 

.38966 

.42310 

2.3635 

.92096 

4 

57 

.38993 

.42345 

2.3616 

.92085 

3 

58 

.39020 

.42379 

2.3597 

.92073 

2 

59 

.39046 

.42413 

2.3578 

.92062 

1 

60 

.39073 

.42447 

2.3559 

.92050 

0 

' 

Cos 

Ctn 

Tan 

Sin 

/ 

112°  (292°)  (247°)  67° 


23°  (203°) (336°)  156° 


/ 

Sin 

Tan 

Ctn 

Cos 

r 

0 

.39073 

.42447 

2.3559 

.92050 

60 

1 

.39100 

.42482 

2.3539 

.92039 

59 

2 

.39127 

.42516 

2.3520 

.92028 

58 

3 

.39153 

.42551 

2.3501 

.92016 

57 

4 

.39180 

.42585 

2.3483 

.92005 

56 

5 

.39207 

.42619 

2.3464 

.91994 

55 

6 

.39234 

.42654 

2.3445 

.91982 

54 

7 

.39260 

.42688 

2.3426 

.91971 

53 

8 

.39287 

.42722 

2.3407 

.91959 

52 

9 

.39314 

.42757 

2.3388 

.91948 

51 

10 

.39341 

.42791 

2.3369 

.91936 

50 

11 

39367 

.42826 

2.3351 

.91925 

49 

12 

.39394 

.42860 

2.3332 

.91914 

48 

13 

.39421 

.42894 

2.3313 

.91902 

47 

14 

.39448 

.42929 

2.3294 

.91891 

46 

15 

.39474 

.42963 

2.3276 

.91879 

45 

16 

.39501 

.42998 

2.3257 

.91868 

44 

17 

.39528 

.43032 

2.3238 

.91856 

43 

18 

.39555 

.43067 

2.3220 

.91845 

42 

19 

.39581 

.43101 

2.3201 

.91833 

41 

20 

.39608 

.43136 

2.3183 

.91822 

40 

21 

.39635 

.43170 

2.3164 

.91810 

39 

22 

.39661 

.43205 

2.3146 

.91799 

38 

23 

.39688 

.43239 

2.3127 

.91787 

37 

24 

.39715 

.43274 

2.3109 

.91775 

36 

25 

.39741 

.43308 

2.3090 

.91764 

35 

26 

.39768 

.43343 

2.3072 

.91752 

34 

27 

.39795 

.43378 

2.3053 

.91741 

33 

28 

.39822 

.43412 

2.3035 

.91729 

32 

29 

.39848 

.43447 

2.3017 

.91718 

31 

30 

.39875 

.43481 

2.2998 

.91706 

30 

31 

.39902 

.43516 

2.2980 

.91694 

29 

32 

.39928 

.43550 

2.2962 

.91683 

28 

33 

.39955 

.43585 

2.2944 

.91671 

27 

34 

.39982 

.43620 

2.2925 

.91660 

26 

35 

.40008 

.43654 

2.2907 

.91648 

25 

36 

.40035 

.43689 

2.2889 

.91636 

24 

37 

.40062 

.43724 

2.2871 

.91625 

23 

38 

.40088 

.43758 

2.2853 

.91613 

22 

39 

.40115 

.43793 

2.2835 

.91601 

21 

40 

.40141 

.43828 

2.2817 

.91590 

20 

41 

.40168 

.43862 

2.2799 

.91578 

19 

42 

.40195 

.43897 

2.2781 

.91566 

18 

43 

.40221 

.43932 

2.2763 

.91555 

17 

44 

.40248 

.43966 

2.2745 

.91543 

16 

45 

.40275 

.44001 

2.2727 

.91531 

15 

46 

.40301 

.44036 

2.2709 

.91519 

14 

47 

.40328 

.44071 

2.2691 

.91508 

13 

48 

.40355 

.44105 

2.2673 

.91496 

12 

49 

.40381 

.44140 

2.2655 

.91484 

11 

50 

.40408 

.44175 

2.2637 

.91472 

10 

51 

.40434 

.44210 

2.2620 

.91461 

9 

52 

.40461 

.44244 

2.2602 

.91449 

8 

53 

.40488 

.44279 

2.2584 

.91437 

7 

54 

.40514 

.44314 

2.2566 

.91425 

6 

55 

.40541 

.44349 

2.2549 

.91414 

5 

56 

.40567 

.44384 

2.2531 

.91402 

4 

57 

.40594 

.44418 

2.2513 

.91390 

3 

58 

.40621 

.44453 

2.2496 

.91378 

2 

59 

.40647 

.44488 

2.2478 

.91366 

1 

60 

.40674 

.44523 

2.2460 

.91355 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

113°  (293°) 
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(246°)  66‘ 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


24°  (204°) (335°)  155  25  (205°) (334°)  154 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

406  '-1 

44523 

2.2460 

.91355 

60 

0 

.42262 

.46631 

2.1445 

.90631 

60 

1 

.40700 

44558 

2.2443 

.91343 

59 

1 

.42288 

46666 

2.1429 

.90618 

59 

2 

.40727 

44593 

2.2425 

.91331 

58 

2 

42315 

.46702 

2 1413 

.90606 

58 

3 

40753 

44627 

2.2408 

91319 

57 

3 

42341 

.46737 

2 1396 

.90594 

57 

4 

.40780 

44662 

2.2390 

.91307 

56 

4 

.42367 

.46772 

2.1380 

.90582 

56 

5 

40806 

44697 

2.2373 

.91295 

55 

5 

42394 

46808 

2.1364 

90569 

55 

6 

40833 

44732 

2.2355 

.91283 

54 

6 

42420 

46843 

2.1348 

.90557 

54 

7 

40860 

44767 

2 2338 

.91272 

53 

7 

42446 

.46879 

2.1332 

.90545 

53 

8 

40886 

.44802 

2 2320 

.91260 

52 

8 

42473 

46914 

2.1315 

.90532 

52 

9 

40913 

.44837 

2.2303 

.91248 

51 

9 

.42499 

.46950 

2.1299 

90520 

51 

10 

.40939 

.44872 

2.2286 

.91236 

50 

10 

.42525 

.46985 

2.1283 

.90507 

50 

11 

40966 

.44907 

2.2268 

91224 

49 

11 

.42552 

.47021 

2.1267 

.90495 

49 

12 

40992 

44942 

2 2251 

91212 

48 

12 

.42578 

.47056 

2.1251 

90483 

48 

13 

41019 

44977 

2.2234 

91200 

47 

13 

.42604 

.47092 

2.1235 

.90470 

47 

14 

41045 

45012 

2.2216 

.91188 

46 

14 

.42631 

.47128 

2.1219 

.90458 

46 

15 

41072 

45047 

2.2199 

.91176 

45 

15 

.42657 

.47163 

2 1203 

.90446 

45 

16 

41C98 

45082 

2.2182 

91164 

44 

16 

42683 

.47199 

2.1187 

.90433 

44 

17 

41125 

45117 

2.2165 

.91152 

43 

17 

42709 

.47234 

2.1171 

.90421 

43 

18 

.41151 

45152 

2.2148 

.91140 

42 

18 

42736 

.47270 

2.1155 

.90408 

42 

19 

.41178 

.45187 

2.2130 

.91128 

41 

19 

.42762 

.47305 

2.1139 

.90396 

41 

20 

41204 

.45222 

2.2113 

.91116 

40 

20 

.42788 

.47341 

2.1123 

.90383 

40 

21 

41231 

.45257 

2.2096 

.91104 

39 

21 

.42815 

.47377 

2.1107 

.90371 

39 

22 

41257 

.45292 

2.2079 

.91092 

38 

22 

.42841 

.47412 

2.1092 

90358 

38 

23 

.41284 

45327 

2 2062 

.91080 

37 

23 

.42867 

.47448 

2.1076 

.90346 

37 

24 

.41310 

45362 

2.2045 

.91068 

36 

24 

.42894 

.47483 

2.1060 

.90334 

36 

25 

41337 

45397 

2.2026 

.91056 

35 

25 

.42920 

.47519 

2.1044 

.90321 

35 

26 

41363 

45432 

2.2011 

.91044 

34 

26 

.42946 

.47555 

2.1028 

90309 

34 

27 

41390 

45467 

2.1994 

91032 

33 

27 

.42972 

.47590 

2.1013 

.90296 

33 

28 

41416 

45502 

2.1977 

.91020 

32 

28 

.42999 

.47626 

2.0997 

.90284 

32 

29 

.41443 

.45538 

2.1960 

.91008 

31 

29 

.43025 

.47662 

2.0981 

.90271 

31 

30 

41469 

.45573 

2.1943 

.90996 

30 

30 

.43051 

.47698 

2.0965 

.90259 

30 

31 

41496 

.45608 

2.1926 

.90984 

29 

31 

.43077 

.47733 

2.0950 

.90246 

29 

32 

41522 

.45643 

2.1909 

.90972 

28 

32 

.43104 

.47769 

2.0934 

.90233 

28 

33 

.41549 

.45678 

2.1892 

.90960 

27 

33 

.43130 

.47805 

2.0918 

.90221 

27 

34 

.41575 

.45713 

2.1876 

.90948 

26 

34 

.43156 

.47840 

2.0903 

.90208 

26 

35 

41602 

.45748 

2.1859 

.90936 

25 

35 

.43182 

.47876 

2.0887 

.90196 

25 

36 

41628 

.45784 

2.1842 

.90924 

24 

36 

.43209 

.47912 

2.0872 

.90183 

24 

37 

41655 

45819 

2.1825 

.90911 

23 

37 

.43235 

.47948 

2.0856 

.90171 

23 

38 

41681 

45854 

2.1808 

.90899 

22 

38 

.43261 

.47984 

2.0840 

.90158 

22 

39  I 

.41707 

45889 

2.1792 

.90887 

21 

39 

.43287 

.48019 

2.0825 

.90146 

21 

40 

.41734 

.45924 

2.1775 

.90875 

20 

40 

.43313 

.48055 

2.0809 

.90133 

20 

41 

41760 

.45960 

2.1758 

.90863 

19 

41 

.43340 

.48091 

2.0794 

.90120 

19 

42 

41787 

45995 

2.1742 

.90851 

18 

42 

.43366 

.48127 

2.0778 

.90108 

18 

43 

41813 

46030 

2.1725 

90839 

17 

43 

.43392 

.48163 

2.0763 

.90095 

17 

44 

41840 

46065 

2.1708 

.90826 

16 

44 

.43418 

.48198 

2.0748 

.90082 

16 

45 

41866 

.46101 

2.1692 

.90814 

15 

45 

.43445 

.48234 

2.0732 

.90070 

15 

46  , 

41892 

.46136 

2.1675 

.90802 

14 

46 

.43471 

.48270 

2.0717 

.90057 

14 

47 

41919 

.46171 

2.1659 

.90790 

13 

47 

43497 

.48306 

2.0701 

.90045 

13 

48  i 

41945 

.46206 

2 1642 

.90778 

12 

48 

.43523 

.48342 

2.0686 

.90032 

12 

49  1 

41972 

.46242 

2.1625 

.90766 

11 

49 

.43549 

.48378 

2.0671 

.90019 

11 

50 

41998 

.46277 

2.1609 

.90753 

10 

50 

.43575 

.48414 

2.0655 

.90007 

10 

51 

42024 

.46312 

2.1592 

.90741 

9 

51 

.43602 

.48450 

2.0640 

.89994 

9 

52 

.42051 

46348 

2.1576 

.90729 

8 

52 

.43628 

.48486 

2.0625 

.89981 

8 

53 

.42077 

.46383 

2.1560 

.90717 

7 

53 

.43654 

.48521 

2.0609 

.89968 

7 

54 

.42104 

.46418 

2.1543 

.90704 

6 

54 

.43680 

.48557 

2.0594 

.89956 

6 

55 

1 .42130 

.46454 

2.1527 

.90692 

5 

55 

.43706 

.48593 

2.0579 

.89943 

5 

56 

42156 

46489 

2.1510 

.90680 

4 

56 

.43733 

.48629 

2.0564 

.89930 

4 

57 

! 42183 

46525 

2.1494 

.90668 

3 

57 

.43759 

.48665 

2.0549 

.89918 

3 

58 

i .42209 

.46560 

2.1478 

.90655 

2 

58 

.43785 

.48701 

2.0533 

.89905 

2 

59 

.42235 

.46595 

2.1461 

.90643 

1 

59 

.43811 

.48737 

2.0518 

.89892 

1 

60 

1 42262 

.46631 

2.1445 

.90631 

0 

60 

.43837 

.48773 

2.0503 

.89879 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

114  ( 294  ) (245°)  65°  115°  (295°)  (244°)  64° 
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Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


26°  (206°) (333°)  153° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.43837 

.48773 

2.0503 

.89879 

60 

1 

.43863 

.48809 

2.0488 

.89867 

59 

2 

.43889 

.48845 

2.0473 

.89854 

58 

3 

.43916 

.48881 

2.0458 

.89841 

57 

4 

.43942 

.48917 

2.0443 

.89828 

56 

5 

.43968 

.48953 

2.0428 

.89816 

55 

6 

.43994 

.48989 

2.0413 

.89803 

54 

7 

.44020 

.49026 

2.0398 

.89790 

53 

8 

.44046 

.49062 

2.0383 

.89777 

52 

9 

.44072 

.49098 

2.0368 

.89764 

51 

10 

.44098 

.49134 

2.0353 

.89752 

50 

11 

.44124 

.49170 

2.0338 

.89739 

49 

12 

.44151 

.49206 

2.0323 

.89726 

48 

13 

.44177 

.49242 

2.0308 

.89713 

47 

14 

.44203 

.49278 

2.0293 

.89700 

46 

15 

.44229 

.49315 

2.0278 

.89687 

45 

16 

.44255 

.49351 

2.0263 

.89674 

44 

17 

.44281 

.49387 

2.0248 

.89662 

43 

18 

.44307 

.49423 

2.0233 

.89649 

42 

19 

.44333 

.49459 

2.0219 

.89636 

41 

20 

.44359 

.49495 

2.0204 

.89623 

40 

21 

.44385 

.49532 

2.0189 

.89610 

39 

22 

.44411 

.49568 

2.0174 

.89597 

38 

23 

.44437 

.49604 

2.0160 

.89584 

37 

24 

.44464 

.49640 

2.0145 

.89571 

36 

25 

.44490 

.49677 

2.0130 

.89558 

35 

26 

.44516 

.49713 

2.0115 

.89545 

34 

27 

.44542 

.49749 

2.0101 

.89532 

33 

28 

.44568 

.49786 

2.0086 

.89519 

32 

29 

.44-594 

.49822 

2.0072 

.89506 

31 

30 

.44620 

.49858 

2.0057 

.89493 

30 

31 

.44646 

.49894 

2.0042 

.89480 

29 

32 

.44672 

.49931 

2.0028 

.89467 

28 

33 

.44698 

.49967 

2.0013 

.89454 

27 

34 

.44724 

.50004 

1.9999 

.89441 

26 

35 

.44750 

.50040 

1.9984 

.89428 

25 

36 

.44776 

.50076 

1.9970 

.89415 

24 

37 

.44802 

.50113 

1.9955 

.89402 

23 

38 

1 .44828 

.50149 

1.9941 

.89389 

22 

39 

.44854 

.50185 

1.9926 

.89376 

21 

40 

i .44880 

.50222 

1.9912 

.89363 

20 

41 

i 44906 

.50258 

1.9897 

.89350 

19 

42 

.44932 

.50295 

1.9883 

.89337 

18 

43 

.44958 

.50331 

1.9868 

.89324 

17 

44 

.44984 

.50368 

1.9854 

.89311 

16 

45 

.45010 

.50404 

1.9840 

.89298 

15 

46 

.45036 

.50441 

1.9825 

.89285 

14 

47 

.45062 

.50477 

1.9811 

.89272 

13 

48 

! .45088 

.50514 

1.9797 

.89259 

12 

49 

.45114 

.50550 

1.9782 

.89245 

11 

50 

.45140 

.50587 

1.9768 

.89232 

10 

51 

.45166 

.50623 

1.9754 

.89219 

9 

52 

.45192 

.50660 

1.9740 

.89206 

8 

53 

.45218 

.50696 

1.9725 

.89193 

7 

54 

.45243 

.50733 

1.9711 

.89180 

6 

55 

.45269 

.50769 

1.9697 

.89167 

5 

56 

.45295 

.50806 

1.9683 

.89153 

4 

57 

.45321 

.50843 

1.9669 

.89140 

3 

58 

.45347 

.50879 

1.9654 

.89127 

2 

59 

.45373 

.50916 

1.9640 

.89114 

1 

60 

.45399 

.50953 

1.9626 

.89101 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

116°  (296°)  (243°)  63° 


27°  (207°) (332°)  152° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.45399 

.50953 

1.9626 

.89101 

60 

1 

.45425 

.50989 

1.9612 

.89087 

59 

2 

.45451 

.51026 

1.9598 

.89074 

58 

3 

.45477 

.51063 

1.9584 

.89061 

57 

4 

.45503 

.51099 

1.9570 

.89048 

56 

5 

.45529 

.51136 

1.9556 

.89035 

55 

6 

.45554 

.51173 

1.9542 

.89021 

54 

7 

.45580 

.51209 

1.9528 

.89008 

53 

8 

.45606 

.51246 

1.9514 

.88995 

52 

9 

.45632 

.51283 

1.9500 

.88981 

51 

10 

.45658 

.51319 

1.9486 

.88968 

50 

11 

.45684 

.51356 

1.9472 

.88955 

49 

12 

.45710 

.51393 

1.9458 

.88942 

48 

13 

.45736 

.51430 

1.9444 

.88928 

47 

14 

.45762 

.51467 

1.9430 

.88915 

46 

15 

.45787 

.51503 

1.9416 

.88902 

45 

16 

.45813 

.51540 

1.9402 

.88888 

44 

17 

.45839 

.51577 

1.9388 

.88875 

43 

18 

.45865 

.51614 

1.9375 

.88862 

42 

19 

.45891 

.51651 

1.9361 

.88848 

41 

20 

.45917 

.51688 

1.9347 

.88835 

40 

21 

.45942 

.51724 

1.9333 

.88822 

39 

22 

.45968 

.51761 

1.9319 

.88808 

38 

23 

.45994 

.51798 

1.9306 

.88795 

37 

24 

.46020 

.51835 

1.9292 

.88782 

36 

25 

.46046 

.51872 

1.9278 

.88768 

35 

26 

.46072 

.51909 

1.9265 

.88755 

34 

27 

.46097 

.51946 

1.9251 

.88741 

33 

28 

.46123 

.51983 

1.9237 

.88728 

32 

29 

.46149 

.52020 

1.9223 

.88715 

31 

30 

.46175 

.52057 

1.9210 

.88701 

30 

31 

.46201 

.52094 

1.9196 

.88688 

29 

32 

.46226 

.52131 

1.9183 

.88674 

28 

33 

.46252 

.52168 

1.9169 

.88661 

27 

34 

.46278 

.52205 

1.9155 

.88647 

26 

35 

.46304 

.52242 

1.9142 

.88634 

25 

36 

.46330 

.52279 

1.9128 

.88620 

24 

37 

.46355 

.52316 

1.9115 

.88607 

23 

38 

.46381 

.52353 

1.9101 

.88593 

22 

39 

.46407 

.52390 

1.9088 

.88580 

21 

40 

.46433 

.52427 

1.9074 

.88566 

20 

41 

.46458 

.52464 

1.9061 

.88553 

19 

42 

.46484 

.52501 

1.9047 

.88539 

18 

43 

.46510 

.52538 

1.9034 

.88526 

17 

44 

.46536 

.52575 

1.9020 

.88512 

16 

45 

.46561 

.52613 

1.9007 

.88499 

15 

46 

.46587 

.52650 

1.8993 

.88485 

14 

47 

.46613 

.52687 

1.8980 

.88472 

13 

48 

.46639 

.52724 

1.8967 

.88458 

12 

49 

.46664 

.52761 

1.8953 

.88445 

11 

50 

.46690 

.52798 

1.8940 

.88431 

10 

51 

.46716 

.52836 

1.8927 

.88417 

9 

52 

.46742 

.52873 

1.8913 

.88404 

8 

53 

.46767 

.52910 

1.8900 

.88390 

7 

54 

.46793 

.52947 

1.8887 

.88377 

6 

55 

.46819 

.52985 

1.8873 

.88363 

5 

56 

.46844 

.53022 

1.8860 

.88349 

4 

57 

.46870 

.53059 

1.8847 

.88336 

3 

58 

.46896 

.53096 

1.8834 

.88322 

2 

59 

.46921 

.53134 

1.8820 

.88308 

1 

60 

.46947 

.53171 

1.8807 

.88295 

0 

f 

Cos 

Ctn 

Tan 

Sin 

/ 

117°  (297°)  (242°)  62° 


44 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


28°  (208°) (331°)  151- 


/ 

Sin 

Tan 

Ctn 

Cos 

r 

0 

46947 

.53171 

1.8807 

88295 

60 

1 

.46973 

.53208 

1.8794 

.88281 

59 

2 

46999 

.53246 

1.8781 

.88267 

58 

3 

47024 

.53283 

1.8768 

.88254 

57 

4 

.47050 

.53320 

1.8755 

.88240 

56 

5 

.47076 

.53358 

1.8741 

.88226 

55 

6 

47101 

.53395 

1.8728 

.88213 

54 

7 

47127 

.53432 

18715 

.88199 

53 

8 

47153 

.53470 

1.8702 

.88185 

52 

9 

.47178 

.53507 

1.8689 

.88172 

51 

10 

.47204 

.53545 

1.8676 

.88158 

50 

11 

47229 

.53582 

1.8663 

.88144 

49 

12 

47255 

.53620 

1.8650 

.88130 

48 

13 

47281 

.53657 

1.8637 

.88117 

47 

14 

.47306 

.53694 

1.8624 

.88103 

46 

15 

.47332 

.53732 

1.8611 

.88089 

45 

16 

.47358 

.53769 

1.8598 

.88075 

44 

17 

.47383 

.53807 

1.8585 

.88062 

43 

18 

47409 

.53844 

1.8572 

.88048 

42 

19 

.47434 

.53882 

1.8559 

.88034 

41 

20 

.47460 

.53920 

1.8546 

.88020 

40 

21 

47486 

.53957 

1 8533 

.88006 

39 

22 

47511 

53995 

1.8520 

.87993 

38 

23 

47537 

.54032 

1.8507 

.87979 

37 

24 

.47562 

.54070 

1.8495 

.87965 

36 

25 

47588 

.54107 

1.8482 

.87951 

35 

26 

47614 

54145 

1.8469 

.87937 

34 

27 

47639 

54183 

1.8456 

.87923 

33 

28 

47665 

.54220 

1.8443 

.87909 

32 

29 

47690 

.54258 

1.8430 

.87896 

31 

30 

.47716 

.54296 

1.8418 

.87882 

30 

31 

47741 

.54333 

1.8405 

.87868 

29 

32 

.47767 

.54371 

1.8392 

87854 

28 

33 

47793 

.54409 

1.8379 

.87840 

27 

34 

.47818 

.54446 

1.8367 

.87826 

26 

35 

.47844 

.54484 

1.8354 

.87812 

25 

36 

47869 

.54522 

1.8341 

.87798 

24 

37 

47895 

.54560 

1.8329 

.87784 

23 

38 

47920 

.54597 

1.8316 

.87770 

22 

39 

47946 

.54635 

1.8303 

.87756 

21 

40 

47971 

.54673 

1.8291 

.87743 

20 

41 

47997 

.54711 

1.8278 

.87729 

19 

42 

48022 

.54748 

1.8265 

.87715 

18 

43 

.48048 

.54786 

1.8253 

.87701 

17 

44 

.48073 

.54824 

1.8240 

.87687 

16 

45 

.48099 

.54862 

1.8228 

.87673 

15 

46 

48124 

.54900 

1 8215 

.87659 

14 

47 

48150 

.54938 

1.8202 

.87645 

13 

48 

48175 

54975 

1.8190 

.87631 

12 

49 

48201 

.55013 

1.8177 

.87617 

11 

50 

48226 

.55051 

1.8165 

.87603 

10 

51 

48252 

.55089 

1.8152 

.87589 

9 

52 

1 48277 

.55127 

1.8140 

.87575 

8 

53 

S 48303 

.55165 

1.8127 

.87561 

7 

54 

48328 

.55203 

1.8115 

.87546 

6 

55 

48354 

55241 

1 8103 

87532 

5 

56 

.48379 

.55279 

1.8090 

.87518 

4 

57 

.48405 

55317 

1.8078 

.87504 

3 

58 

.48430 

.55355 

1.8065 

.87490 

2 

59 

.48456 

.55393 

1.8053 

.87476 

1 

60 

.48481 

.55431 

1.8040 

.87462 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

nr  (298e)  (241°)  61c 


29°  (209°) (330°)  150° 


f 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.48481 

55431 

1.8040 

.87462 

60 

1 

.48506 

.55469 

1 8028 

.87448 

59 

2 

.48532 

.55507 

1.8016 

.87434 

58 

3 

.48557 

.55545 

1.8003 

.87420 

57 

4 

.48583 

.55583 

1.7991 

.87406 

56 

5 

.48608 

.55621 

1.7979 

.87391 

55 

6 

.48634 

.55659 

1.7966 

.87377 

54 

7 

.48659 

.55697 

1.7954 

.87363 

53 

8 

.48684 

.55736 

1.7942 

.87349 

52 

9 

.48710 

.55774 

1.7930 

.87335 

51 

10 

.48735 

.55812 

1.7917 

.87321 

50 

11 

.48761 

.55850 

1.7905 

.87306 

49 

12 

.48786 

.55888 

1.7893 

.87292 

48 

13 

48811 

.55926 

1.7881 

.87278 

47 

14 

.48837 

.55964 

1.7868 

.87264 

46 

15 

.48862 

.56003 

1.7856 

.87250 

45 

16 

.48888 

.56041 

1.7844 

.87235 

44 

17 

.48913 

.56079 

1.7832 

.87221 

43 

18 

.48938 

.56117 

1.7820 

.87207 

42 

19 

.48964 

.56156 

1.7808 

.87193 

41 

20 

.48989 

.56194 

1.7796 

.87178 

40 

21 

.49014 

.56232 

1.7783 

.87164 

39 

22 

.49040 

.56270 

1.7771 

.87150 

38 

23 

.49065 

.56309 

1.7759 

.87136 

37 

24 

.49090 

.56347 

1.7747 

.87121 

36 

25 

.49116 

.56385 

1.7735 

.87107 

35 

26 

.49141 

.56424 

1.7723 

.87093 

34 

27 

.49166 

.56462 

1.7711 

.87079 

33 

28 

.49192 

.56501 

1.7699 

.87064 

32 

29 

.49217 

.56539 

1.7687 

.87050 

31 

30 

.49242 

.56577 

1.7675 

.87036 

30 

31 

.49268 

.56616 

1.7663 

.87021 

29 

32 

.49293 

.56654 

1.7651 

.87007 

28 

33 

.49318 

.56693 

1.7639 

.86993 

27 

34 

.49344 

.56731 

1.7627 

.86978 

26 

35 

.49369 

.56769 

1.7615 

.86964 

25 

36 

.49394 

.56808 

1.7603 

.86949 

24 

37 

.49419 

.56846 

1.7591 

.86935 

23 

38 

.49445 

.56885 

1.7579 

.86921 

22 

39 

.49470 

.56923 

1.7567 

.86906 

21 

40 

.49495 

.56962 

1.7556 

.86892 

20 

41 

.49521 

.57000 

1.7544 

.86878 

19 

42 

.49546 

.57039 

1.7532 

.86863 

18 

43 

.49571 

.57078 

1.7520 

.86849 

17 

44 

.49596 

.57116 

1.7508 

.86834 

16 

45 

.49622 

.57155 

1.7496 

.86820 

15 

46 

.49647 

.57193 

1.7485 

.86805 

14 

47 

.49672 

.57232 

1.7473 

.86791 

13 

48 

49697 

.57271 

1.7461 

.86777 

12 

49 

.49723 

.57309 

1.7449 

.86762 

11 

50 

.49748 

.57348 

1.7437 

.86748 

10 

51 

.49773 

.57386 

1.7426 

.86733 

9 

52 

.49798 

.57425 

1.7414 

.86719 

8 

53 

.49824 

.57464 

1.7402 

.86704 

7 

54 

.49849 

.57503 

1.7391 

.86690 

6 

55 

49874 

57541 

1 7379 

86675 

5 

56 

.49899 

57580 

1 7367 

86661 

4 

57 

.49924 

.57619 

1.7355 

.86646 

3 

58 

.49950 

.57657 

1.7344 

.86632 

2 

59 

.49975 

.57696 

1.7332 

.86617 

1 

60 

.50000 

.57735 

1.7321 

.86603 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

119"  (299°)  (240°)  60 


45 


NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


30°  (210°) (329°)  149° 


r 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.50000 

.57735 

1.7321 

.86603 

60 

1 

.50025 

.57774 

1.7309 

.86588 

59 

2 

.50050 

.57813 

1.7297 

.86573 

58 

3 

.50076 

.57851 

1.7286 

.86559 

57 

4 

.50101 

.57890 

1.7274 

.86544 

56 

5 

.50126 

.57929 

1.7262 

.86530 

55 

6 

.50151 

.57968 

1.7251 

.86515 

54 

7 

.50176 

.58007 

1.7239 

.86501 

53 

8 

.50201 

.58046 

1.7228 

.86486 

52 

9 

.50227 

.58085 

1.7216 

.86471 

51 

10 

.50252 

.58124 

1.7205 

.86457 

50 

11 

.50277 

.58162 

1.7193 

.86442 

49 

12 

.50302 

.48201 

1.7182 

.86427 

48 

13 

.50327 

.58240 

1.7170 

.86413 

47 

14 

.50352 

.58279 

1.7159 

.86398 

46 

15 

.50377 

.58318 

1.7147 

.86384 

45 

16 

.50403 

.58357 

1.7136 

.86369 

44 

17 

.50428 

.58396 

1.7124 

.86354 

43 

18 

.50453 

.58435 

1.7113 

.86340 

42 

19 

.50478 

.58474 

1.7102 

.86325 

41 

20 

.50503 

.58513 

1.7090 

.86310 

40 

21 

.50528 

.58552 

1.7079 

.86295 

39 

22 

.50553 

.58591 

1.7067 

.86281 

38 

23 

.50578 

.58631 

1.7056 

.86266 

37 

24 

.50603 

.58670 

1.7045 

.86251 

36 

25 

.50628 

.58709 

1.7033 

.86237 

35 

26 

.50654 

.58748 

1.7022 

.86222 

34 

27 

.50679 

.58787 

1.7Q11 

.86207 

33 

28 

.50704 

.58826 

1.6999 

.86192 

32 

29 

.50729 

.58865 

1.6988 

.86178 

31 

30 

.50754 

.58905 

1.6977 

.86163 

30 

31 

.50779 

.58944 

1.6965 

.86148 

29 

32 

.50804 

.58983 

1.6954 

.86133 

28 

33 

.50829 

.59022 

1.6943 

.86119 

27 

34 

.50854 

.59061 

1.6932 

.86104 

26 

35 

.50879 

.59101 

1.6920 

.86089 

25 

36 

.50904 

.59140 

1.6909 

.86074 

24 

37 

.50929 

.59179 

1.6898 

.86059 

23 

38 

.50954 

.59218 

1.6887 

.86045 

22 

39 

.50979 

.59258 

1.6875 

.86030 

21 

40 

.51004 

.59297 

1.6864 

.86015 

20 

41 

.51029 

.59336 

1.6853 

.86000 

19 

42 

.51054 

.59376 

1.6842 

.85985 

18 

43 

.51079 

.59415 

1.6831 

.85970 

17 

44 

.51104 

.59454 

1.6820 

.85956 

16 

45 

.51129 

.59494 

1.6808 

.85941 

15 

46 

.51154 

.59533 

1.6797 

.85926 

14 

47 

.51179 

.59573 

1.6786 

.85911 

13 

48 

.51204 

.59612 

1.6775 

.85896 

12 

49 

.51229 

.59651 

1.6764 

.85881 

11 

50 

.51254 

.59691 

1.6753 

.85866 

10 

51 

.51279 

.59730 

1.6742 

.85851 

9 

52 

.51304 

.59770 

1.6731 

.85836 

8 

53 

.51329 

.59809 

1.6720 

.85821 

7 

54 

.51354 

.59849 

1.6709 

.85806 

6 

55 

.51379 

.59888 

1.6698 

.85792 

5 

56 

.51404 

.59928 

1.6687 

.85777 

4 

57 

.51429 

.59967 

1.6676 

.85762 

3 

58 

.51454 

.60007 

1.6665 

.85747 

2 

59 

.51479 

.60046 

1.6654 

.85732 

1 

60 

.51504 

.60086 

1.6643 

.85717 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

f 

31°  (211°) (328°)  148° 


t 

Sin 

Tan 

Ctn 

Cos 

r 

0 

.51504 

.60086 

1.6643 

.85717 

60 

1 

.51529 

.60126 

1.6632 

.85702 

59 

2 

.51554 

.60165 

1.6621 

.85687 

58 

3 

.51579 

.60205 

1.6610 

.85672 

57 

4 

.51604 

.60245 

1.6599 

.85657 

56 

5 

.51628 

.60284 

1.6588 

.85642 

55 

6 

.51653 

.60324 

1.6577 

.85627 

54 

7 

.51678 

.60364 

1.6566 

.85612 

53 

8 

.51703 

.60403 

1.6555 

.85597 

52 

9 

.51728 

.60443 

1.6545 

.85582 

51 

10 

.51753 

.60483 

1.6534 

.85567 

50 

11 

.51778 

.60522 

1.6523 

.85551 

49 

12 

.51803 

.60562 

1.6512 

.85536 

48 

13 

.51828 

.60602 

1.6501 

.85521 

47 

14 

.51852 

.60642 

1.6490 

.85506 

46 

15 

.51877 

.60681 

1.6479 

.85491 

45 

16 

.51902 

.60721 

1.6469 

.85476 

44 

17 

.51927 

.60761 

1.6458 

.85461 

43 

18 

.51952 

.60801 

1.6447 

.85446 

42 

19 

.51977 

.60841 

1.6436 

.85431 

41 

20 

.52002 

.60881 

1.6426 

.85416 

40 

21 

.52026 

.60921 

1.6415 

.85401 

39 

22 

.52051 

.60960 

1.6404 

.85385 

38 

23 

.52076 

.61000 

1.6393 

.85370 

37 

24 

.52101 

.61040 

1.6383 

.85355 

36 

25 

.52126 

.61080 

1.6372 

.85340 

35 

26 

.52151 

.61120 

1.6361 

.85325 

34 

27 

.52175 

.61160 

1.6351 

.85310 

33 

28 

.52200 

.61200 

1.6340 

.85294 

32 

29 

.52225 

.61240 

1.6329 

.85279 

31 

30 

.52250 

.61280 

1.6319 

.85264 

30 

31 

.52275 

.61320 

1.6308 

.85249 

29 

32 

.52299 

.61360 

1.6297 

.85234 

28 

33 

.52324 

.61400 

1.6287 

.85218 

27 

34 

.52349 

.61440 

1.6276 

.85203 

26 

35 

.52374 

.61480 

1.6265 

.85188 

25 

36 

.52399 

.61520 

1.6255 

.85173 

24 

37 

.52423 

.61561 

1.6244 

.85157 

23 

38 

.52448 

.61601 

1.6234 

.85142 

22 

39 

.52473 

.61641 

1.6223 

.85127 

21 

40 

.52498 

.61681 

1.6212 

.85112 

20 

41 

.52522 

.61721 

1.6202 

.85096 

19 

42 

.52547 

.61761 

1.6191 

.85081 

18 

43 

.52572 

.61801 

1.6181 

.85066 

17 

44 

.52597 

.61842 

1.6170 

.85051 

16 

45 

.52621 

.61882 

1.6160 

.85035 

15 

46 

.52646 

.61922 

1.6149 

.85020 

14 

47 

.52671 

.61962 

1.6139 

.85005 

13 

48 

.52696 

.62003 

1.6128 

.84989 

12 

49 

.52720 

.62043 

1.6118 

.84974 

11 

50 

.52745 

.62083 

1.6107 

.84959 

10 

51 

.52770 

.62124 

1.6097 

.84943 

9 

52 

.52794 

.62164 

1.6087 

.84928 

8 

53 

.52819 

.62204 

1.6076 

.84913 

7 

54 

.52844 

.62245 

1.6066 

.84897 

6 

55 

.52869 

.62285 

1.6055 

.84882 

5 

56 

.52893 

.62325 

1.6045 

.84866 

4 

57 

.52918 

.62366 

1.6034 

.84851 

3 

58 

.52943 

.62406 

1.6024 

.84836 

2 

59 

.52967 

.62446 

1.6014 

.84820 

1 

60 

.52992 

.62487 

1.6003 

.84805 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 1 

120°  (300°) 


(239°)  59< 


121°  (301°) 


(238°)  58c 


Table  6.5(c)  (Confd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


32°  (212°) (327°)  147°  33°  (213°) (326°)  146- 


/ 

Sin 

Tan 

Ctn  Cos 

/ 

/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.52992 

.62487 

1.6003  84805 

60 

0 

54464 

64941 

1.5399 

.83867 

60 

1 

.53017 

.62527 

1.5993  84789 

59 

1 

.54488 

64982 

1.5389 

.83851 

59 

2 

.53041 

.62568 

1.5983  84774 

58 

2 

54513 

65024 

1.5379 

.83835 

58 

3 

.53066 

62608 

1 5972  84759 

57 

3 

54537 

65065 

1.5369 

.83819 

57 

4 

.53091 

.62649 

1.5962  .84743 

56 

4 

.54561 

65106 

1.5359 

.83804 

56 

5 

.53115 

.62689 

1.5952  84728 

55 

5 

.54586 

.65148 

1.5350 

.83788 

55 

6 

53140 

.62730 

1 5941  84712 

54 

6 

.54610 

65189 

1 5340 

.83772 

54 

7 

.53164 

.62770 

1.5931  84697 

53 

7 

.54635 

65231 

1 5330 

.83756 

53 

8 

.53189 

.62811 

1.5921  .84681 

52 

8 

.54659 

65272 

1.5320 

.83740 

52 

9 

.53214 

.62852 

1.5911  .84666 

51 

9 

.54683 

.65314 

1.5311 

.83724 

51 

10 

.53238 

.62892 

1.5900  .84650 

50 

10 

.54708 

.65355 

1.5301 

.83708 

50 

11 

.53263 

.62933 

1 5890  .84635 

49 

11 

.54732 

65397 

1.5291 

.83692 

49 

12 

.53288 

.62973 

1.5880  .84619 

48 

12 

.54756 

65438 

1.5282 

.83676 

1 48 

13 

.53312 

63014 

1 5869  .84604 

47 

13 

.54781 

.65480 

1.5272 

.83660 

47 

14 

.53337 

.63055 

1.5859  .84588 

46 

14 

.54805 

.65521 

1.5262 

.83645 

46 

15 

.53361 

.63095 

1.5849  .84573 

45 

15 

.54829 

.65563 

1.5253 

.83629 

45 

16 

.53386 

.63136 

1.5839  .84557 

44 

16 

.54854 

.65604 

1.5243 

.83613 

44 

17 

.53411 

.63177 

1.5829  .84542 

43 

17 

.54878 

.65646 

1.5233 

.83597 

43 

18 

.53435 

.63217 

1.5818  .84526 

42 

18 

.54902 

.65688 

1.5224 

.83581 

42 

19 

.53460 

.63258 

1.5808  .84511 

41 

19 

.54927 

.65729 

1.5214 

.83565 

1 41 

20 

.53484 

.63299 

1.5798  .84495 

40 

20 

.54951 

.65771 

1.5204 

.83549 

40 

21 

.53509 

.63340 

1.5788  84480 

39 

21 

.54975 

.65813 

1.5195 

.83533 

39 

22 

.53534 

.63380 

1.5778  .84464 

38 

22 

.54999 

.65854 

1.5185 

.83517 

38 

23 

.53558 

.63421 

1.5768  84448 

37 

23 

.55024 

.65896 

1.5175 

.83501 

37 

24 

.53583 

.63462 

1.5757  .84433 

36 

24 

.55048 

.65938 

1.5166 

.83485 

36 

25 

.53607 

.63503 

1.5747  .84417 

35 

25 

.55072 

.65980 

1.5156 

.83469 

35 

26 

.53632 

.63544 

1.5737  .84402 

34 

26 

.55097 

.66021 

1.5147 

.83453 

34 

27 

.53656 

.63584 

1.5727  .84386 

33 

27 

.55121 

.66063 

1.5137 

.83437 

33 

28 

53681 

.63625 

1.5717  .84370 

32 

28 

.55145 

.66105 

1.5127 

.83421 

32 

29 

.53705 

.63666 

1.5707  .84355 

31 

29 

.55169 

.66147 

1.5118 

.83405 

31 

30 

.53730 

63707 

1.5697  .84339 

30 

30 

.55194 

.66189 

1.5108 

.83389 

30 

31 

.53754 

.63748 

1.5687  .84324 

29 

31 

.55218 

.66230 

1.5099 

.83373 

29 

32 

.53779 

.63789 

1.5677  .84308 

28 

32 

.55242 

.66272 

1.5089 

.83356 

28 

33 

.53804 

.63830 

1.5667  .84292 

27 

33 

.55266 

.66314 

1.5080 

.83340 

27 

34 

.53828 

.63871 

1.5657  .84277 

26 

34 

.55291 

.66356 

1.5070 

.83324 

26 

35 

.53853 

.63912 

1.5647  .84261 

25 

35 

.55315 

.66398 

1.5061 

.83308 

25 

36 

.53877 

.63953 

1.5637  .84245 

24 

36 

.55339 

.66440 

1.5051 

.83292 

24 

37 

.53902 

.63994 

1.5627  .84230 

23 

37 

.55363 

.66482 

1.5042 

.83276 

23 

38 

.53926 

.64035 

1.5617  .84214 

22 

38 

.55388 

.66524 

1.5032 

.83260 

22 

39 

.53951 

.64076 

1.5607  .84198  j 

21 

39 

.55412 

.66566 

1.5023 

.83244 

21 

40 

.53975 

.64117 

1.5597  .84182 

20 

40 

.55436 

.66608 

1.5013 

.83228 

20 

41  1 

.54000 

.64158 

1.5587  .84167 

19 

41 

.55460 

.66650 

1.5004 

.83212 

19 

42  ! 

.54024 

.64199 

1.5577  .84151 

18 

42 

.55484 

.66692 

1.4994 

.83195 

18 

43 

.54049 

.64240 

1.5567  .84135  ! 

17 

43 

.55509 

.66734 

1.4985 

.83179 

17 

44 

.54073 

.64281 

1.5557  .84120 

16 

44 

.55533 

.66776 

1.4975 

.83163 

16 

45 

.54097 

.64322 

1.5547  .84104 

15 

45 

.55557 

.66818 

1.4966 

.83147 

15 

46 

.54122 

.64363 

1.5537  .84088 

14 

46 

.55581 

.66860 

1.4957 

.83131 

14 

47 

.54146 

.64404 

1.5527  .84072 

13 

47 

.55605 

.66902 

1.4947 

.83115 

13 

48 

.54171 

.64446 

1.5517  .84057 

12 

48 

.55630 

.66944 

1.4938 

.83098 

12 

49 

.54195 

.64487 

1.5507  .84041 

11 

49 

.55654 

.66986 

1.4928 

.83082 

11 

50 

.54220 

.64528 

1.5497  .84025 

10 

50 

.55678 

.67028 

1.4919 

.83066 

10 

51 

54244 

64569 

1.5487  .84009 

9 

51 

.55702 

.67071 

1.4910 

.83050 

9 

52 

.54269 

.64610 

1.5477  .83994 

8 

52 

.55726 

.67113 

1.4900 

.83034 

8 

53 

.54293 

64652 

1.5468  .83978 

7 

53 

.55750 

.67155 

1.4891 

.83017 

7 

54 

.54317 

64693 

1.5458  .83962 

6 

54 

.55775 

.67197 

1.4882 

.83001 

6 

55 

.54342 

.64734 

1.5448  .83946 

5 

55 

.55799 

.67239 

1 4872 

82985 

5 

56 

.54  366 

.64775 

1.5438  .83930 

4 

56 

.55823 

.67282 

1.4863 

.82969 

4 

57 

.54391 

.64817 

1.5428  .83915 

3 

57 

.55847 

.67324 

1.4854 

.82953 

3 

58 

54415 

64858 

1.5418  .83899 

2 

58 

.55871 

.67366 

1.4844 

.82936 

2 

59 

54440 

64899 

1.5408  .83883 

1 

59 

.55895 

.67409 

1.4835 

.82920 

1 

60 

54464 

.64941 

1.5399  .83867 

0 

60 

.55919 

.67451 

1.4826 

.82904 

0 

/ 

Cos 

Ctn 

Tan  Sin 

/ 

t 

Cos 

Ctn 

Tan 

Sin 

/ 

122 

(302°) 

(237°)  57° 

123 

(303°) 

(236°)  5*»° 

47 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


34°  (214°) (325°)  145° 


1 

Sin 

Tan 

Ctn 

Cos 

t 

0 

.55919 

.67451 

1.4826 

.82904 

60 

1 

.55943 

.67493 

1.4816 

.82887 

59 

2 

.55968 

.67536 

1.4807 

.82871 

58 

3 

.55992 

.67578 

1.4798 

.82855 

57 

4 

.56016 

.67620 

1.4788 

.82839 

56 

5 

.56040 

.67663 

1.4779 

.82822 

55 

6 

.56064 

.67705 

1.4770 

.82806 

54 

7 

.56088 

.67748 

1.4761 

.82790 

53 

8 

.56112 

.67790 

1.4751 

.82773 

52 

9 

.56136 

.67832 

1.4742 

.82757 

51 

10 

.56160 

.67875 

1.4733 

.82741 

50 

11 

.56184 

.67917 

1.4724 

.82724 

49 

12 

.56208 

.67960 

1.4715 

.82708 

48 

13 

.56232 

.68002 

1.4705 

.82692 

47 

14 

.56256 

.68045 

1.4696 

.82675 

46 

15 

.56280 

.68088 

1.4687 

.82659 

45 

16 

.56305 

.68130 

1.4678 

.82643 

44 

17 

.56329 

.68173 

1.4669 

.82626 

43 

18 

.56353 

.68215 

1.4659 

.82610 

42 

19 

.56377 

.68258 

1.4650 

.82593 

41 

20 

.56401 

.68301 

1.4641 

.82577 

40 

21 

.56425 

.68343 

1.4632 

.82561 

39 

22 

.56449 

.68386 

1.4623 

.82544 

38 

23 

.56473 

.68429 

1.4614 

.82528 

37 

24 

.56497 

.68471 

1.4605 

.82511 

36 

25 

.56521 

.68514 

1.4596 

.82495 

35 

26 

.56545 

.68557 

1.4586 

.82478 

34 

27 

.56569 

.68600 

1.4577 

.82462 

33 

28 

.56593 

.68642 

1.4568 

.82446 

32 

29 

.56617 

.68685 

1.4559 

.82429 

31 

30 

.56641 

.68728 

1.4550 

.82413 

30 

31 

.56665 

.68771 

1.4541 

.82396 

29 

32 

.56689 

.68814 

1.4532 

.82380 

28 

33 

.56713 

.68857 

1.4523 

.82363 

27 

34 

.56736 

.68900 

1.4514 

.82347 

26 

35 

.56760 

.68942 

1.4505 

.82330 

25 

36 

.56784 

.68985 

1.4496 

.82314 

24 

37 

.56808 

.69028 

1.4487 

.82297 

23 

38 

.56832 

.69071 

1.4478 

.82281 

22 

39 

.56856 

.69114 

1.4469 

.82264 

21 

40 

.56880 

.69157 

1.4460 

.82248 

20 

41 

.56904 

.69200 

1.4451 

.82231 

19 

42 

.56928 

.69243 

1.4442 

.82214 

18 

43 

.56952 

.69286 

1.4433 

.82198 

17 

44 

.56976 

.69329 

1.4424 

.82181 

16 

45 

.57000 

.69372 

1.4415 

.82165 

15 

46 

.57024 

.69416 

1.4406 

.82148 

14 

47 

.57047 

.69459 

1.4397 

.82132 

13 

48 

.57071 

.69502 

1.4388 

.82115 

12 

49 

.57095 

.69545 

1.4379 

.82098 

11 

50 

.57119 

.69588 

1.4370 

.82082 

10 

51 

.57143 

.69631 

1.4361 

.82065 

9 

52 

.57167 

.69675 

1.4352 

.82048 

8 

53 

.57191 

.69718 

1.4344 

.82032 

7 

54 

.57215 

.69761 

1.4335 

.82015 

6 

55 

.57238 

.69804 

1.4326 

.81999 

5 

56 

.47262 

.69847 

1.4317 

.81982 

4 

57 

.57286 

.69891 

1.4308 

.81965 

3 

58 

.57310 

.69934 

1.4299 

.81949 

2 

59 

.57334 

.€9977 

1.4290 

.81932 

1 

60 

.57358 

.70021 

1.4281 

.81915 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

124°  (304°)  (235°)  55° 


35°  (215°) (324°)  144° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.57358 

.70021 

1.4281 

.81915 

60 

1 

.57381 

.70064 

1.4273 

.81899 

59 

2 

.57405 

.70107 

1.4264 

.81882 

58 

3 

.57429 

.70151 

1.4255 

.81865 

57 

4 

.57453 

.70194 

1.4246 

.81848 

56 

5 

.57477 

.70238 

1.4237 

.81832 

55 

6 

.57501 

.70281 

1.4229 

.81815 

54 

7 

.57524 

.70325 

1.4220 

.81798 

53 

8 

.57548 

.70368 

1.4211 

.81782 

52 

9 

.57572 

.70412 

1.4202 

.81765 

51 

10 

.57596 

.70455 

1.4193 

.81748 

50 

11 

.57619 

.70499 

1.4185 

.81731 

49 

12 

.57643 

.70542 

1.4176 

.81714 

48 

13 

.57667 

.70586 

1.4167 

.81698 

47 

14 

.57691 

.70629 

1.4158 

.81681 

46 

15 

.57715 

.70673 

1.4150 

.81664 

45 

16 

.57738 

.70717 

1.4141 

.81647 

44 

17 

.57762 

.70760 

1.4132 

.81631 

43 

18 

.57786 

.70804 

1.4124 

.81614 

42 

19 

.57810 

.70848 

1.4115 

.81597 

41 

20 

.57833 

.70891 

1.4106 

.81580 

40 

21 

.57857 

.70935 

1.4097 

.81563 

39 

22 

.57881 

.70979 

1.4089 

.81546 

38 

23 

.57904 

.71023 

1.4080 

.81530 

37 

24 

.57928 

.71066 

1.4071 

.81513 

36 

25 

.57952 

.71110 

1.4063 

.81496 

35 

26 

.57976 

.71154 

1.4054 

.81479 

34 

27 

.57999 

.71198 

1.4045 

.81462 

33 

28 

.58023 

.71242 

1.4037 

.81445 

32 

29 

.58047 

.71285 

1.4028 

.81428 

31 

30 

.58070 

.71329 

1.4019 

.81412 

30 

31 

.58094 

.71373 

1.4011 

.81395 

29 

32 

.58118 

.71417 

1.4002 

.81378 

28 

33 

.58141 

.71461 

1.3994 

.81361 

27 

34 

.58165 

.71505 

1.3985 

.81344 

26 

35 

.58189 

.71549 

1.3976 

.81327 

25 

36 

.58212 

.71593 

1.3968 

.81310 

24 

37 

.58236 

.71637 

1.3959 

.81293 

23 

38 

.58260 

.71681 

1.3951 

.81276 

22 

39 

.58283 

.71725 

1.3942 

.81259 

21 

40 

.58307 

.71769 

1.3934 

.81242 

20 

41 

.58330 

.71813 

1.3925 

.81225 

19 

42 

.58354 

.71857 

1.3916 

.81208 

18 

43 

.58378 

.71901 

1.3908 

.81191 

17 

44 

.58401 

.71946 

1.3899 

.81174 

16 

45 

.58425 

.71990 

1.3891 

.81157 

15 

46 

.58449 

.72034 

1.3882 

.81140 

14 

47 

.58472 

.72078 

1.3874 

.81123 

13 

48 

.58496 

.72122 

1.3865 

.81106 

12 

49 

.58519 

.72167 

1.3857 

.81089 

11 

50 

.58543 

.72211 

1.3848 

.81072 

10 

51 

.58567 

.72255 

1.3840 

.81055 

9 

52 

.58590 

.72299 

1.3831 

.81038 

8 

53 

.58614 

.72344 

1.3823 

.81021 

7 

54 

.58637 

.72388 

1.3814 

.81004 

6 

55 

.58661 

.72432 

1.3806 

.80987 

5 

56 

.58684 

.72477 

1.3798 

.80970 

4 

57 

.58708 

.72521 

1.3789 

.80953 

3 

58 

.58731 

.72565 

1.3781 

.80936 

2 

59 

.58755 

.72610 

1.3772 

.80919 

1 

60 

.58779 

.72654 

1.3764 

.80902 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

t 

125°  (305°)  (234°)  54° 


48 


Table  6.5(c)  (Cont’d) 


NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


36°  (216°) (323°)  143 


' 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

58779 

.72654 

1.3764 

.80902 

60 

1 

.58802 

.72699 

1.3755 

.80885 

59 

2 

.58826 

.72743 

1.3747 

80867 

58 

3 

.58849 

.72788 

1 3739 

80850 

57 

4 

.58873 

.72832 

1.3730 

.80833 

56 

5 

.58896 

.72877 

1.3722 

.80816 

55 

6 

.58920 

.72921 

1 3713 

80799 

54 

7 

.58943 

.72966 

1.3705 

80782 

53 

8 

.58967 

.73010 

1 3697 

.80765 

52 

9 

.58990 

.73055 

1 3688 

.80748 

51 

10 

.59014 

.73100 

1.3680 

.80730 

50 

11 

.59037 

.73144 

1 3672 

.80713 

49 

12 

.59061 

.73189 

1.3663 

.80696 

48 

13 

.59084 

.73234 

1.3655 

.80679 

47 

14 

.59108 

.73278 

1.3647 

.80662 

46 

15 

.59131 

.73323 

1.3638 

.80644 

45 

16 

.59154 

.73368 

1.3630 

.80627 

44 

17 

.59178 

.73413 

1.3622 

80610 

43 

18 

.59201 

.73457 

1 3613 

80593 

42 

19 

.59225 

.73502 

1.3605 

.80576 

41 

20 

.59248 

.73547 

1.3597 

.80558 

40 

21 

.59272 

.73592 

1.3588 

.80541 

39 

22 

.59295 

.73637 

1.3580 

.80524 

38 

23 

.59318 

.73681 

1.3572 

80507 

37 

24 

.59342 

.73726 

1.3564 

.80489 

36 

25 

.59365 

.73771 

1.3555 

.80472 

35 

26 

.59389 

.73816 

1.3547 

.80455 

34 

27 

.59412 

.73861 

1.3539 

.80438 

33 

28 

.59436 

.73906 

1.3531 

.80420 

32 

29 

.59459 

.73951 

1 3522 

.80403 

31 

30 

.59482 

.73996 

1.3514 

.80386 

30 

31 

.59506 

.74041 

1.3506 

.80368 

29 

32 

.59529 

.74086 

1.3498 

.80351 

28 

33 

.59552 

.74131 

1.3490 

.80334 

27 

34 

.59576 

.74176 

1.3481 

.80316 

26 

35 

.59599 

.74221 

1.3473 

.80299 

25 

36  I 

.59622 

.74267 

1.3465 

.80282 

24 

37 

.59646 

74312 

1.3457 

.80264 

23 

38 

59669 

.74357 

1.3449 

.80247 

22 

39 

.59693 

.74402 

1.3440 

.80230 

21 

40 

.59716 

.74447 

1.3432 

.80212 

20 

41 

.59739 

.74492 

1.3424 

.80195 

19 

42 

.59763 

.74538 

1.3416 

.80178 

18 

43 

.59786 

.74583 

1.3408 

.80160 

17 

44 

.59809 

.74628 

1.3400 

.80143 

16 

45 

59832 

.74674 

1.3392 

.80125 

15 

46 

.59856 

.74719 

1.3384 

.80108 

14 

47 

59879 

.74764 

1.3375 

.80091 

13 

48 

.59902 

.74810 

1.3367 

.80073 

12 

49 

59926 

.74855 

1.3359 

.80056 

11 

50 

59949 

.74900 

1.3351 

.80038 

10 

51 

59972 

.74946 

1.3343 

.80021 

9 

52 

59995 

.74991 

1 3335 

.80003 

8 

53 

60019 

.75037 

1.3327 

.79986 

7 

54 

.60042 

.75082 

1.3319 

.79968 

6 

55 

.60065 

.75128 

1.3311 

.79951 

5 

56 

60089 

.75173 

1.3303 

.79934 

4 

57 

; .60112 

.75219 

1.3295 

.79916 

3 

58 

• .60135 

.75264 

1.3287 

.79899 

2 

59 

1 60158 

.75310 

1.3278 

.79881 

1 

60 

.60182 

.75355 

1.3270 

.79864 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

! 

12*  (306°)  (233°)  53° 


37  (217°) (322°)  142° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.60182 

.75355 

1.3270 

.79864 

60 

1 

60205 

.75401 

1.3262 

.79846 

59 

2 

.60228 

.75447 

1.3254 

79829 

58 

3 

, .60251 

.75492 

1.3246 

.79811 

57 

4 

60274 

.75538 

1.3238 

.79793 

56 

5 

60298 

.75584 

1.3230 

.79776 

55 

6 

60321 

75629 

1.3222 

.79758 

54 

7 

60344 

.75675 

1 3214 

.79741 

53 

8 

60367 

.75721 

1.3206 

.79723 

52 

9 

.60390 

.75767 

1.3198 

.79706 

51 

10 

.60414 

.75812 

1.3190 

.79688 

50 

11 

.60437 

.75858 

1.3182 

.79671 

49 

12 

.60460 

.75904 

1.3175 

.79653 

48 

13 

60483 

.75950 

1.3167 

.79635 

47 

14 

.60506 

.75996 

1.3159 

.79618 

46 

15 

60529 

.76042 

1.3151 

.79600 

45 

16 

60553 

.76088 

1.3143 

.79583 

44 

17 

.60576 

.76134 

1.3135 

.79565 

43 

18 

60599 

.76180 

1.3127 

.79547 

42 

19 

.60622 

.76226 

1.3119 

.79530 

41 

20 

.60645 

.76272 

1.3111 

.79512 

40 

21 

.60668 

.76318 

1.3103 

.79494 

39 

22 

.60691 

.76364 

1.3095 

.79477 

38 

23 

.60714 

.76410 

1.3087 

.79459 

37 

24 

.60738 

.76456 

1.3079 

.79441 

36 

25 

.60761 

.76502 

1.3072 

.79424 

35 

26 

.60784 

.76548 

1.3064 

.79406 

34 

27 

.60807 

.76594 

1.3056 

.79388 

33 

28 

.60830 

.76640 

1.3048 

.79371 

32 

29 

.60853 

.76686 

1.3040 

.79353 

31 

30 

.60876 

.76733 

1.3032 

.79335 

30 

31 

.60899 

.76779 

1.3024 

.79318 

29 

32 

.60922 

.76825 

1.3017 

.79300 

28 

33 

.60945 

.76871 

1.3009 

.79282 

27 

34 

.60968 

.76918 

1.3001 

.79264 

26 

35 

.60991 

.76964 

1.2993 

.79247 

25 

36 

.61015 

.77010 

1.2985 

.79229 

24 

37 

.61038 

.77057 

1.2977 

.79211 

23 

38 

.61061 

.77103 

1.2970 

.79193 

22 

39 

.61084 

.77149 

1.2962 

.79176 

21 

40 

.61107 

.77196 

1.2954 

.79158 

20 

41 

.61130 

.77242 

1.2946 

.79140 

19 

42 

.61153 

.77289 

1.2938 

.79122 

18 

43 

.61176 

.77335 

1.2931 

.79105 

17 

44  | 

.61199 

.77382 

1.2923 

.79087 

16 

45 

.61222 

.77428 

1.2915 

.79069 

15 

46 

.61245 

.77475 

1.2907 

.79051 

14 

47 

.61268 

.77521 

1.2900 

.79033 

13 

48 

.61291 

.77568 

1.2892 

.79016 

12 

49 

.61314 

.77615 

1.2884 

.78998 

11 

50 

.61337 

.77661 

1.2876 

.78980 

10 

51 

.61360 

.77708 

1.2869 

.78962 

9 

52 

.61383 

.77754 

1.2861 

.78944 

8 

53 

.61406 

.77801 

1.2853 

.78926 

7 

54 

.61429 

.77848 

1.2846 

.78908 

6 

55 

.61451 

.77895 

1.2838 

.78891 

5 

56 

.61474 

.77941 

1.2830 

.78873 

4 

57 

.61497 

.77988 

1.2822 

.78855 

3 

58 

.61520 

.78035 

1.2815 

.78837 

2 

59 

.61543 

.78082 

1.2807 

.78819 

1 

60 

.61566 

.78129 

1.2799 

.78801 

0 

7 

Cos 

Ctn 

Tan 

Sin 

/ 

127°  (307°) 


49 


(232°)  52° 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


38°  (218°) (321°)  141° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.61566 

.78129 

1.2799 

.78801 

60 

1 

.61589 

.78175 

1.2792 

.78783 

59 

2 

.61612 

.78222 

1.2784 

.78765 

58 

3 

.61635 

.78269 

1.2776 

.78747 

57 

4 

.61658 

.78316 

1.2769 

.78729 

56 

5 

.61681 

.78363 

1.2761 

.78711 

55 

6 

.61704 

.78410 

1.2753 

.78694 

54 

7 

.61726 

.78457 

1.2746 

.78676 

53 

8 

.61749 

.78504 

1.2738 

.78658 

52 

9 

.61772 

.78551 

1.2731 

.78640 

51 

10 

.61795 

.78598 

1.2723 

.78622 

50 

11 

.61818 

.78645 

1.2715 

.78604 

49 

12 

.61841 

.78692 

1.2708 

.78586 

48 

13 

.61864 

.78739 

1.2700 

.78568 

47 

14 

.61887 

.78786 

1.2693 

.78550 

46 

15 

.61909 

.78834 

1.2685 

.78532 

45 

16 

.61932 

.78881 

1.2677 

.78514 

44 

17 

.61955 

.78928 

1.2670 

.78496 

43 

18 

.61978 

.78975 

1.2662 

.78478 

42 

19 

.62001 

.79022 

1.2655 

.78460 

41 

20 

.62024 

.79070 

1.2647 

.78442 

40 

21 

.62046 

.79117 

1.2640 

.78424 

39 

22 

.62069 

.79164 

1.2632 

.78405 

38 

23 

.62092 

.79212 

1.2624 

.78387 

37 

24 

.62115 

.79259 

1.2617 

.78369 

36 

25 

.62138 

.79306 

1.2609 

.78351 

35 

26 

.62160 

.79354 

1.2602 

.78333 

34 

27 

.62183 

.79401 

1.2594 

.78315 

33 

28 

• .62206 

.79449 

1.2587 

.78297 

32 

29 

.62229 

.79496 

1.2579 

.78279 

31 

30 

.62251 

.79544 

1.2572 

.78261 

30 

31 

.62274 

.79591 

1.2564 

.78243 

29 

32 

.62297 

.79639 

1.2557 

.78225 

28 

33 

.62320 

.79686 

1.2549 

.78206 

27 

34 

.62342 

.79734 

1.2542 

.78188 

26 

35 

.62365 

.79781 

1.2534 

.78170 

25 

36 

.62388 

.79829 

1.2527 

.78152 

24 

37 

.62411 

.79877 

1.2519 

.78134 

23 

38 

.62433 

.79924 

1.2512 

.78116 

22 

39 

.62456 

.79972 

1.2504 

.78098 

21 

40 

.62479 

.80020 

1.2497 

.78079 

20 

41 

.62502 

.80067 

1.2489 

.78061 

19 

42 

.62524 

.80115 

1.2482 

.78043 

18 

43 

.62547 

.80163 

1.2475 

.78025 

17 

44 

.62570 

.80211 

1.2467 

.78007 

16 

45 

.62592 

.80258 

1.2460 

.77988 

15 

46 

.62615 

.80306 

1.2452 

.77970 

14 

47 

.62638 

.80354 

1.2445 

.77952 

13 

48 

.62660 

.80402 

1.2437 

.77934 

12 

49 

.62683 

.80450 

1.2430 

.77916 

11 

50 

.62706 

.80498 

1.2423 

.77897 

10 

51 

.62728 

.80546 

1.2415 

.77879 

9 

52 

.62751 

.80594 

1.2408 

.77861 

8 

53 

.62774 

.80642 

1.2401 

.77843 

7 

54 

.62796 

.80690 

1.2393 

.77824 

6 

55 

.62819 

.80738 

1.2386 

.77806 

5 

56 

.62842 

.80786 

1.2378 

.77788 

4 

57 

.62864 

.80834 

1.2371 

.77769 

3 

58 

.62887 

.80882 

1.2364 

.77751 

2 

59 

.62909 

.80930 

1.2356 

.77733 

1 

60 

.62932 

.80978 

1.2349 

.77715 

0 

t 

Cos 

Ctn 

Tan 

Sin 

/ 

(231°)  51° 


39°  (219°) (320°)  140° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.62932 

.80978 

1.2349 

.77715 

60 

1 

.62955 

.81027 

1.2342 

.77696 

59 

2 

.62977 

.81075 

1.2334 

.77678 

58 

3 

.63000 

.81123 

1.2327 

.77660 

57 

4 

.63022 

.81171 

1.2320 

.77641 

56 

5 

.63045 

.81220 

1.2312 

.77623 

55 

6 

.63068 

.81268 

1.2305 

.77605 

54 

7 

.63090 

.81316 

1.2298 

.77586 

53 

8 

.63113 

.81364 

1.2290 

.77568 

52 

9 

.63135 

.81413 

1.2283 

.77550 

51 

10 

.63158 

.81461 

1.2276 

.77531 

50 

11 

.63180 

.81510 

1.2268 

.77513 

49 

12 

.63203 

.81558 

1.2261 

.77494 

48 

13 

.63225 

.81606 

1.2254 

.77476 

47 

14 

.63248 

.81655 

1.2247 

.77458 

46 

15 

.63271 

.81703 

1.2239 

.77439 

45 

16 

.63293 

.81752 

1.2232 

.77421 

44 

17 

.63316 

.81800 

1.2225 

.77402 

43 

18 

.63338 

.81849 

1.2218 

.77384 

42 

19 

.63361 

.81898 

1.2210 

.77366 

41 

20 

.63383 

.81946 

1.2203 

.77347 

40 

21 

.63406 

.81995 

1.2196 

.77329 

39 

22 

.63428 

.82044 

1.2189 

.77310 

38 

23 

.63451 

.82092 

1.2181 

.77292 

37 

24 

.63473 

.82141 

1.2174 

.77273 

36 

25 

.63496 

.82190 

1.2167 

.77255 

35 

26 

.63518 

.82238 

1.2160 

.77236 

34 

27 

.63540 

.82287 

1.2153 

.77218 

33 

28 

.63563 

.82336 

1.2145 

.77199 

32 

29 

.63585 

.82385 

1.2138 

.77181 

31 

30 

.63608 

.82434 

1.2131 

.77162 

30 

31 

.63630 

.82483 

1.2124 

.77144 

29 

32 

.63653 

.82531 

1.2117 

.77125 

28 

33 

.63675 

.82580 

1.2109 

.77107 

27 

34 

.63698 

.82629 

1.2102 

.77088 

26 

35 

.63720 

.82678 

1.2095 

.77070 

25 

36 

.63742 

.82727 

1.2088 

.77051 

24 

37 

.63765 

.82776 

1.2081 

.77033 

23 

38 

.63787 

.82825 

1.2074 

.77014 

22 

39 

.63810 

.82874 

1.2066 

.76996 

21 

40 

.63832 

.82923 

1.2059 

.76977 

20 

41 

.63854 

.82972 

1.2052 

.76959 

19 

42 

.63877 

.83022 

1.2045 

.76940 

18 

43 

.63899 

.83071 

1.2038 

.76921 

17 

44 

.63922 

.83120 

1.2031 

.76903 

16 

45 

.63944 

.83169 

1.2024 

.76884 

15 

46 

.63966 

.83218 

1.2017 

.76866 

14 

47 

.63989 

.83268 

1.2009 

.76847 

13 

48 

.64011 

.83317 

1.2002 

.76828 

12 

49 

.64033 

.83366 

1.1995 

.76810 

11 

50 

.64056 

83415 

1.1988 

.76791 

10 

51 

.64078 

.83465 

1.1981 

.76772 

9 

52 

.64100 

.83514 

1.1974 

.76754 

8 

53 

.64123 

.83564 

1.1967 

.76735 

7 

54 

.64145 

.83613 

1.1960 

.76717 

6 

55 

.64167 

.83662 

1.1953 

.76698 

5 

56 

.64190 

.83712 

1.1946 

.76679 

4 

57 

.64212 

.83761 

1.1939 

.76661 

3 

58 

.64234 

.83811 

1.1932 

.76642 

2 

59 

.64256 

.83860 

1.1925 

.76623 

1 

60 

.64279 

.83910 

1.1918 

.76604 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

129°  (309°) 


128°  (308°) 


50 


(230°)  50‘ 


Table  6.5(c)  (Cont‘d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


40°  (220°) (319°)  139° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.64279 

.83910 

1.1918 

.76604 

60 

1 

.64301 

.83960 

1.1910 

.76586 

59 

2 

.64323 

.84009 

1.1903 

.76567 

58 

3 

.64346 

.84059 

1.1896 

.76548 

57 

4 

.64368 

.84108 

1.1889 

.76530 

56 

5 

.64390 

.84158 

1.1882 

.76511 

55 

6 

.64412 

.84208 

1.1875 

.76492 

54 

7 

.64435 

.84258 

1.1868 

.76473 

53 

8 

.64457 

.84307 

1.1861 

.76455 

52 

9 

.64479 

.84357 

1.1854 

.76436 

51 

10 

.64501 

.84407 

1.1847 

.76417 

50 

11 

.64524 

.84457 

1.1840 

.76398 

49 

12 

.64546 

.84507 

1.1833 

.76380 

48 

13 

.64568 

.84556 

1.1826 

.76361 

47 

14 

.64590 

.84606 

1.1819 

.76342 

46 

15 

.64612 

.84656 

1.1812 

.76323 

45 

16 

.64635 

.84706 

1.1806 

.76304 

44 

17 

.64657 

.84756 

1.1799 

.76286 

43 

18 

.64679 

.84806 

1.1792 

.76267 

42 

19 

.64701 

.84856 

1.1785 

.76248 

41 

20 

.64723 

.84906 

1.1778 

.76229 

40 

21 

.64746 

.84956 

1.1771 

.76210 

39 

22 

.64768 

.85006 

1.1764 

.76192 

38 

23 

.64790 

.85057 

1.1757 

.76173 

37 

24 

.64812 

.85107 

1.1750 

.76154 

36 

25 

.64834 

.85157 

1.1743 

.76135 

35 

26 

.64856 

.85207 

1.1736 

.76116 

34 

27 

64878 

.85257 

1.1729 

.76097 

33 

28 

.64901 

.85308 

1.1722 

.76078 

32 

29 

.64923 

.85358 

1.1715 

.76059 

31 

30 

.64945 

.85408 

1.1708 

.76041 

30 

31 

.64967 

.85458 

1.1702 

.76022 

29 

32 

.64989 

.85509 

1.1695 

.76003 

28 

33 

.65011 

.85559 

1.1688 

.75984 

27 

34 

.65033 

.85609 

1.1681 

.75965 

26 

35 

.65055 

.85660 

1.1674 

.75946 

25 

36 

.65077 

.85710 

1.1667 

.75927 

24 

37 

.65100 

.85761 

1.1660 

.75908 

23 

38 

.65122 

.85811 

1.1653 

.75889 

22 

39 

.65144 

.85862 

1.1647 

.75870 

21 

40 

.65166 

.85912 

1.1640 

.75851 

20 

41 

.65188 

.85963 

1.1633 

.75832 

19 

42 

.65210 

.86014 

1.1626 

.75813 

18 

43 

.65232 

.86064 

1.1619 

.75794 

17 

44 

.65254 

.86115 

1.1612 

.75775 

16 

45 

.65276 

.86166 

1.1606 

.75756 

15 

46 

.65298 

.86216 

1.1599 

.75738 

14 

47 

.65320 

.86267 

1.1592 

.75719 

13 

48 

.65342 

.86318 

1.1585 

.75700 

12 

49 

.65364 

.86368 

1.1578 

.75680 

11 

50 

.65386 

.86419 

1.1571 

.75661 

10 

51 

.65408 

.86470 

1.1565 

.75642 

9 

52 

.65430 

.86521 

1.1558 

.75623 

8 

53 

.65452 

.86572 

1 1551 

.75604 

7 

54 

.65474 

.86623 

1.1544 

.75585 

6 

55 

.65496 

.86674 

1.1538 

.75566 

5 

56 

.65518 

.86725 

1.1531 

.75547 

4 

57 

.65540 

.86776 

1.1524 

.75528 

3 

58 

.65562 

.86827 

1.1517 

.75509 

2 

59 

.65584 

.86878 

1.1510 

.75490 

1 

60 

.65606 

.86929 

1.1504 

.75471 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

! 

130°  (310°)  (229°)  49^ 


41°  (221°) (318°)  138° 


t 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.65606 

.86929 

1.1504 

.75471 

60 

1 

.65628 

.86980 

1.1497 

.75452 

59 

2 

.65650 

.87031 

1.1490 

.75433 

58 

3 

.65672 

.87082 

1.1483 

.75414 

57 

4 

.65694 

.87133 

1.1477 

.75395 

56 

5 

.65716 

.87184 

1.1470 

.75375 

55 

6 

.65738 

.87236 

1.1463 

.75356 

54 

7 

.65759 

.87287 

1.1456 

.75337 

53 

8 

.65781 

.87338 

1.1450 

.75318 

52 

9 

.65803 

.87389 

1.1443 

.75299 

51 

10 

.65825 

.87441 

1.1436 

.75280 

50 

11 

.65847 

.87492 

1.1430 

.75261 

49 

12 

.65869 

.87543 

1.1423 

.75241 

48 

13 

.65891 

.87595 

1.1416 

.75222 

47 

14 

.65913 

.87646 

1.1410 

.75203 

46 

15 

.65935 

.87698 

1.1403 

.75184 

45 

16 

.65956 

.87749 

1.1396 

.75165 

44 

17 

.65978 

.87801 

1.1389 

.75146 

43 

18 

.66000 

.87852 

1.1383 

.75126 

42 

19 

.66022 

.87904 

1.1376 

.75107 

41 

20 

.66044 

.87955 

1.1369 

.75088 

40 

21 

.66066 

.88007 

1.1363 

.75069 

39 

22 

.66088 

.88059 

1.1356 

.75050 

38 

23 

.66109 

.88110 

1.1349 

.75030 

37 

24 

.66131 

.88162 

1.1343 

.75011 

36 

25 

.66153 

.88214 

1.1336 

.74992 

35 

26 

.66175 

.88265 

1.1329 

74973 

34 

27 

.66197 

.88317 

1.1323 

.74953 

33 

28 

.66218 

.88369 

1.1316 

.74934 

32 

29 

.66240 

.88421 

1.1310 

.74915 

31 

30 

.66262 

.88473 

1.1303 

.74896 

30 

31 

.66284 

.88524 

1.1296 

.74876 

29 

32 

.66306 

.88576 

1.1290 

.74857 

28 

33 

.66327 

.88628 

1.1283 

.74838 

27 

34 

.66349 

.88680 

1.1276 

.74818 

26 

35 

.66371 

.88732 

1.1270 

.74799 

25 

36 

.66393 

.88784 

1.1263 

.74780 

24 

37 

.66414 

.88836 

1.1257 

.74760 

23 

38 

.66436 

.88888 

1.1250 

.74741 

22 

39 

.66458 

.88940 

1.1243 

.74722 

21 

40 

.66480 

.88992 

1.1237 

.74703 

20 

41 

.66501 

.89045 

1.1230 

.74683 

19 

42 

.66523 

.89097 

1.1224 

.74664 

18 

43 

.66545 

.89149 

1.1217 

.74644 

17 

44 

.66566 

.89201 

1.1211 

.74625 

16 

45 

.66588 

.89253 

1.1204 

.74606 

15 

46 

.66610 

.89306 

1.1197 

.74586 

14 

47 

.66632 

.89358 

1.1191 

.74567 

13 

48 

.66653 

.89410 

1.1184 

.74548 

12 

49 

.66675 

.89463 

1.1178 

.74528 

11 

50 

.66697 

.89515 

1.1171 

.74509 

10 

51 

.66718 

.89567 

1.1165 

.74489 

9 

52 

.66740 

.89620 

1.1158 

.74470 

8 

53 

.66762 

.89672 

1.1152 

.74451 

7 

54 

.66783 

.89725 

1.1145 

.74431 

6 

55 

.66805 

.89777 

1.1139 

.74412 

5 

56 

.66827 

.89830 

1.1132 

.74392 

4 

57 

.66848 

.89883 

1.1126 

.74373 

3 

58 

.66870 

.89935 

1.1119 

.74353 

2 

59 

.66891 

.89988 

1.1113 

.74334 

1 

60 

.66913 

.90040 

1.1106 

.74314 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

131°  (311°)  (228°)  48° 


51 


Table  6.5(c)  (Cont’d) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 

42°  (22 2°) (317°)  137°  43°  (223°) (316°)  136° 


/ 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.68200 

.93252 

1.0724 

.73135 

60 

1 

.68221 

.93306 

1.0717 

.73116 

59 

2 

.68242 

.93360 

1.0711 

.73096 

58 

3 

.68264 

.93415 

1.0705 

.73076 

57 

4 

.68285 

.93469 

1.0699 

.73056 

56 

5 

.68306 

.93524 

1.0692 

.73036 

55 

6 

.68327 

.93578 

1.0686 

.73016 

54 

7 

.68349 

.93633 

1.0680 

.72996 

53 

8 

.68370 

.93688 

1.0674 

.72976 

52 

9 

.68391 

.93742 

1.0668 

.72957 

51 

10 

.68412 

.93797 

1.0661 

.72937 

50 

11 

.68434 

.93852 

1.0655 

.72917 

49 

12 

.68455 

.93906 

1.0649 

.72897 

48 

13 

.68476 

.93961 

1.0643 

.72877 

47 

14 

.68497 

.94016 

1.0637 

.72857 

46 

15 

.68518 

.94071 

1.0630 

.72837 

45 

16 

.68539 

.94125 

1.0624 

.72817 

44 

17 

.68561 

.94180 

1.0618 

.72797 

43 

18 

.68582 

.94235 

1.0612 

.72777 

42 

19 

.68603 

.94290 

1.0606 

.72757 

41 

20 

.68624 

.94345 

1.0599 

.72737 

40 

21 

.68645 

.94400 

1.0593 

.72717 

39 

22 

.68666 

.94455 

1.0587 

.72697 

38 

23 

.68688 

.94510 

1.0581 

.72677 

37 

24 

.68709 

.94565 

1.0575 

.72657 

36 

25 

.68730 

.94620 

1.0569 

.72637 

35 

26 

.68751 

.94676 

1.0562 

.72617 

34 

27 

.68772 

.94731 

1.0556 

.72597 

33 

28 

.68793 

.94786 

1.0550 

.72577 

32 

29 

.68814 

.94841 

1.0544 

.72557 

31 

30 

.68835 

.94896 

1.0538 

.72537 

30 

31 

.68857 

.94952 

1.0532 

.72517 

29 

32 

.68878 

.95007 

1.0526 

.72497 

28 

33 

.68899 

.95062 

1.0519 

.72477 

27 

34 

.68920 

.95118 

1.0513 

.72457 

26 

35 

.68941 

.95173 

1.0507 

.72437 

25 

36 

.68962 

.95229 

1.0501 

.72417 

24 

37 

.68983 

.95284 

1.0495 

.72397 

23 

38 

.69004 

.95340 

1.0489 

.72377 

22 

39 

.69025 

.95395 

1.0483 

.72357 

21 

40 

.69046 

.95451 

1.0477 

.72337 

20 

41 

.69067 

.95506 

1.0470 

.72317 

19 

42 

.69088 

.95562 

1.0464 

.72297 

18 

43 

.69109 

.95618 

1.0458 

.72277 

17 

44 

.69130 

.95673 

1.0452 

.72257 

16 

45 

.69151 

.95729 

1.0446 

.72236 

15 

46 

.69172 

.95785 

1.0440 

.72216 

14 

47 

.69193 

.95841 

1.0434 

.72196 

13 

48 

.69214 

.95897 

1.0428 

.72176 

12 

49 

.69235 

.95952 

1.0422 

.72156 

11 

50 

.69256 

.96008 

1.0416 

.72136 

10 

51 

.69277 

.96064 

1.0410 

.72116 

9 

52 

.69298 

.96120 

1.0404 

.72095 

8 

53 

.69319 

.96176 

1.0398 

.72075 

7 

54 

.69340 

.96232 

1.0392 

.72055 

6 

55 

.69361 

.96288 

1.0385 

.72035 

5 

56 

.69382 

.96344 

1.0379 

.72015 

4 

57 

.69403 

.96400 

1.0373 

.71995 

3 

58 

.69424 

.96457 

1.0367 

.71974 

2 

59 

.69445 

.96513 

1.0361 

.71954 

1 

60 

.69466 

.96569 

1.0355 

.71934 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

t 

Sin 

Tan 

Ctn 

Cos 

/ 

0 

.66913 

.90040 

1.1106 

.74314 

60 

1 

.66935 

.90093 

1.1100 

.74295 

59 

2 

.66956 

.90146 

1.1093 

.74276 

58 

3 

.66978 

.90199 

1.1087 

.74256 

57 

4 

.66999 

.90251 

1.1080 

.74237 

56 

5 

.67021 

.90304 

1.1074 

.74217 

55 

6 

.67043 

.90357 

1.1067 

.74198 

54 

7 

.67064 

.90410 

1.1061 

.74178 

53 

8 

.67086 

.90463 

1.1054 

.74159 

52 

9 

.67107 

.90516 

1.1048 

.74139 

51 

10 

.67129 

.90569 

1.1041 

.74120 

50 

11 

.67151 

.90621 

1.1035 

.74100 

49 

12 

.67172 

.90674 

1.1028 

.74080 

48 

13 

.67194 

.90727 

1.1022 

.74061 

47 

14 

.67215 

.90781 

1.1016 

.74041 

46 

15 

.67237 

.90834 

1.1009 

.74022 

45 

16 

.67258 

.90887 

1.1003 

.74002 

44 

17 

.67280 

.90940 

1.0996 

.73983 

43 

18 

.67301 

.90993 

1.0990 

.73963 

42 

19. 

.67323 

.91046 

1.0983 

.73944 

41 

20 

.67344 

.91099 

1.0977 

.73924 

40 

21 

.67366 

.91153 

1.0971 

.73904 

39 

22 

.67387 

.91206 

1.0964 

.73885 

38 

23 

.67409 

.91259 

1.0958 

.73865 

37 

24 

.67430 

.91313 

1.0951 

.73846 

36 

25 

.67452 

.91366 

1.0945 

.73826 

35 

26 

.67473 

.91419 

1.0939 

.73806 

34 

27 

.67495 

.91473 

1 0932 

.73787 

33 

28 

.67516 

.91526 

1.0926 

.73767 

32 

29 

.67538 

.91580 

1.0919 

.73747 

31 

30 

.67559 

.91633 

1.0913 

.73728 

30 

31 

.67580 

.91687 

1.0907 

.73708 

29 

32 

.67602 

91740 

1.0900 

.73688 

28 

33 

.67623 

.91794 

1.0894 

.73669 

27 

34 

.67645 

.91847 

1.0888 

.73649 

26 

35 

.67666 

.91901 

1.0881 

.73629 

25 

36 

.67688 

.91955 

1.0875 

.73610 

24 

37 

.67709 

.92008 

1.0869 

.73590 

23 

38 

.67730 

.92062 

1.0862 

.73570 

22 

39 

.67752 

.92116 

1.0856 

.73551 

21 

40 

.67773 

.92170 

1.0850 

.73531 

20 

41 

.67795 

.92224 

1.0843 

.73511 

19 

42 

.67816 

.92277 

1.0837 

.73491 

18 

43 

.67837 

.92331 

1.0831 

.73472 

17 

44 

.67859 

.92385 

1.0824 

.73452 

16 

45 

.67880 

.92439 

1.0818 

.73432 

15 

46 

.67901 

.92493 

1.0812 

.73413 

14 

47 

.67923 

.92547 

1.0805 

.73393 

13 

48 

.67944 

.92601 

1.0799 

.73373 

12 

49 

.67965 

.92655 

1.0793 

.73353 

11 

50 

.67987 

.92709 

1.0786 

.73333 

10 

51 

.68008 

.92763 

1.0780 

.73314 

9 

52 

.68029 

.92817 

1.0774 

.73294 

8 

53 

.68051 

.92872 

1.0768 

.73274 

7 

54 

.68072 

.92926 

1.0761 

.73254 

6 

55 

.68093 

.92980 

1.0755 

.73234 

5 

56 

.68115 

.93034 

1.0749 

.73215 

4 

57 

.68136 

.93088 

1.0742 

.73195 

3 

58 

.68157 

.93143 

1.0736 

.73175 

2 

59 

.68179 

.93197 

1.0730 

.73155 

1 

60 

.68200 

.93252 

1.0724 

.73135 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

132°  (312°) 


(227°)  47c 


133°  (313°) 


(226°)  46‘ 


Table  6.5(c)  (Cont'd) 

NATURAL  TRIGONOMETRIC  FUNCTIONS  OF  ANGLES  IN  DEGREES 


443  (224°) (315°)  135° 


/ 

Sin 

Tan 

Ctn 

Cos 

r 

0 

.69466 

.96569 

1 0355 

.71934 

60 

1 

.69487 

.96625 

1 0349 

.71914 

59 

2 

.69508 

.96681 

1 0343 

.71894 

58 

3 

.69529 

.96738 

1.0337 

.71873 

57 

4 

.69549 

.96794 

1.0331 

.71853 

56 

5 

.69570 

.96850 

1.0325 

.71833 

55 

6 

.69591 

.96907 

1.0319 

.71813 

54 

7 

.69612 

.96963 

1.0313 

.71792 

53 

8 

.69633 

.97020 

1.0307 

.71772 

52 

9 

.69654 

.97076 

1.0301 

.71752 

51 

10 

.69675 

.97133 

1.0295 

.71732 

50 

11 

.69696 

.97189 

1.0289 

.71711 

49 

12 

.69717 

.97246 

1.0283 

.71691 

48 

13 

69737 

.97302 

1.0277 

.71671 

47 

14 

.69758 

.97359 

1.0271 

.71650 

46 

15 

.69779 

.97416 

1.0265 

.71630 

45 

16 

.69800 

.97472 

1.0259 

.71610 

44 

17 

.69821 

.97529 

1.0253 

.71590 

43 

18 

.69842 

.97586 

1.0247 

.71569 

42 

19 

.69862 

.97643 

1.0241 

.71549 

41 

20 

.69883 

.97700 

1.0235 

.71529 

40 

21 

.69904 

.97756 

1.0230 

.71508 

39 

22 

.69925 

.97813 

1.0224 

.71488 

38 

23 

.69946 

.97870 

1.0218 

.71468 

37 

24 

.69966 

.97927 

1.0212 

.71447 

36 

25 

.69987 

.97984 

1.0206 

.71427 

35 

26 

.70008 

.98041 

1.0200 

.71407 

34 

27 

.70029 

.98098 

1.0194 

.71386 

33 

28 

.70049 

.98155 

1.0188 

.71366 

32 

29 

.70070 

.98213 

1.0182 

.71345 

31 

30 

.70091 

.98270 

1.0176 

.71325 

30 

31 

.70112 

.98327 

1.0170 

.71305 

29 

32 

.70132 

.98381 

1.0164 

.71284 

28 

33 

.70153 

.98441 

1.0158 

.71264 

27 

34 

.70174 

.98499 

1.0152 

.71243 

26 

35 

.70195 

.98556 

1.0147 

.71223 

25 

36 

.70215 

.98613 

1.0141 

.71203 

24 

37 

.70236 

.98671 

1.0185 

.71182 

23 

38 

.70257 

.98728 

1.0129 

.71162 

22 

39 

.70277 

.98786 

1.0123 

.71141 

21 

40 

.70298 

.98843 

1.0117 

.71121 

20 

41 

.70319 

.98901 

1.0111 

.71100 

19 

42 

.70339 

.98958 

1.0105 

.71080 

18 

43 

.70360 

.99016 

1.0099 

.71059 

17 

44 

.70381 

.99073 

1.0094 

.71039 

16 

45 

.70401 

.99131 

1.0088 

.71019 

15 

46 

.70422 

.99189 

1.0082 

.70998 

14 

47 

.70443 

.99247 

1.0076 

.70978 

13 

48 

.70463 

.99304 

1.0070 

.70957 

12 

49 

.70484 

.99362 

1.0064 

.70937 

11 

50 

.70505 

.99420 

1.0058 

.70916 

10 

51 

.70525 

.99478 

1.0052 

.70896 

9 

52 

.70546 

.99536 

1.0047 

.70875 

8 

53 

.70567 

.99594 

1.0041 

.70855 

7 

54 

.70587 

.99652 

1.0035 

.70834 

6 

55 

.70608 

.99710 

1.0029 

.70813 

5 

56 

.70628 

.99768 

1.0023 

.70793 

4 

57 

.70649 

.99826 

1.0017 

.70772 

3 

58 

.70670 

.99884 

1.0012 

.70752 

2 

59 

.70690 

.99942 

1.0006 

.70731 

1 

60 

.70711 

1.0000 

1.0000 

.70711 

0 

/ 

Cos 

Ctn 

Tan 

Sin 

/ 

UA  (314°)  (225°)  45 
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Table  6.5(d) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


0°  (180°) (359°)  179° 


/ 

Sec 

Csc 

/ 

0 

1.0000 

60 

1 

1.0000  3437.7 

59 

2 

1.0000  1718.9 

58 

3 

1.0000  1145.9 

57 

4 

1.0000  859.44 

56 

5 

1.0000  687.55 

55 

6 

1.0000  572.96 

54 

7 

1.0000  491.11 

53 

8 

1.0000  429.72 

52 

9 

1.0000  381.97 

51 

10 

1.0000  343.78 

50 

11 

1.0000  312.52 

49 

12 

1.0000  286.48 

48 

13 

1.0000  264.44 

47 

14 

1.0000  245.55 

46 

15 

1.0000  229.18 

45 

16 

1.0000  214.86 

44 

17 

1.0000  202.22 

43 

18 

1.0000  190.99 

42 

19 

1.0000  180.93 

41 

20 

1.0000  171.89 

40 

21 

1.0000  163.70 

39 

22 

1.0000  156.26 

38 

23 

1.0000  149.47 

37 

24 

1.0000  143.24 

36 

25 

1.0000  137.51 

35 

26 

1.0000  132.22 

34 

27 

1.0000  127.33 

33 

28 

1.0000  122.78 

32 

29 

1.0000  118.54 

31 

30 

1.0000  114.59 

30 

31 

1.0000  110.90 

29 

32 

1.0000  107.43 

28 

33 

1.0000  104.18 

27 

34 

1.0000  101.11 

26 

35 

1.0001  98.223 

25 

36 

1.0001  95.495 

24 

37 

1.0001  92.914 

23 

38 

1.0001  90.469 

22 

39 

1.0001  88.149 

21 

40 

1.0001  85.946 

20 

41 

1.0001  83.849 

19 

42 

1.0001  81.853 

18 

43 

1.0001  79.950 

17 

44 

1.0001  78.133 

16 

45 

1.0001  76.397 

15 

46 

1.0001  74.736 

14 

47 

1.0001  73.146 

13 

48 

1.0001  71.622 

12 

49 

1.0001  70.160 

11 

50 

1.0001  68.757 

10 

51 

1.0001  67.409 

9 

52 

1.0001  66.113 

8 

53 

1.0001  64.866 

7 

54 

1.0001  63.665 

6 

55 

1.0001  62.507 

5 

56 

1.0001  61.391 

4 

57 

1.0001  60.314 

3 

58 

1.0001  59.274 

2 

59 

1.0001  58.270 

1 

60 

1.0002  57.299 

0 

— 



— 

/ 

Csc 

Sec 

/ 

90°  (270°)  (269°)  89° 


1°  (181°) (358°^  178° 


r 

Sec 

Csc 

> 

0 

1.0002 

57.299 

60 

1 

1.0002 

56.359 

59 

2 

1.0002 

55.451 

58 

3 

1.0002 

54.570 

57 

4 

1.0002 

53.718 

56 

5 

1.0002 

52.892 

55 

6 

1.0002 

52.090 

54 

7 

1.0002 

51.313 

53 

8 

1.0002 

50.558 

52 

9 

1.0002 

49.826 

51 

10 

1.0002 

49.114 

50 

11 

1.0002 

48.422 

49 

12 

1.0002 

47.750 

48 

13 

1.0002 

47.096 

47 

14 

1.0002 

46.460 

46 

15 

1.0002 

45.840 

45 

16 

1.0002 

45.237 

44 

17 

1.0003 

44.650 

43 

18 

1.0003 

44.077 

42 

19 

1.0003 

43.520 

41 

20 

1.0003 

42.976 

40 

21 

1.0003 

42.445 

39 

22 

1.0003 

41.928 

38 

23 

1.0003 

41.423 

37 

24 

1.0003 

40.930 

36 

25 

1.0003 

40.448 

35 

26 

1.0003 

39.978 

34 

27 

1.0003 

39.519 

33 

28 

1.0003 

39.070 

32 

29 

1.0003 

38.631 

31 

30 

1.0003 

38.202 

30 

31 

1.0004 

37.782 

29 

32 

1.0004 

37.371 

28 

33 

1.0004 

36.970 

27 

34 

1.0004 

36.576 

26 

35 

1.0004 

36.191 

25 

36 

1.0004 

35.815 

24 

37 

1.0004 

35.445 

23 

38 

1.0004 

35.084 

22 

39 

1.0004 

34.730 

21 

40 

1.0004 

34.382 

20 

41 

1.0004 

34.042 

19 

42 

1.0004 

33.708 

18 

43 

1.0004 

33.381 

17 

44 

1.0005 

33.060 

16 

45 

1.0005 

32.746 

15 

46 

1.0005 

32.437 

14 

47 

1.0005 

32.134 

13 

48 

1.0005 

31.836 

12 

49 

1.0005 

31.544 

11 

50 

1.0005 

31.258 

10 

51 

1.0005 

30.976 

9 

52 

1.0005 

30.700 

8 

53 

1.0005 

30.428 

7 

54 

1.0006 

30.161 

6 

55 

1.0006 

29.899 

5 

56 

1.0006 

29.641 

4 

57 

1.0006 

29.388 

3 

58 

1.0006 

29.139 

2 

59 

1.0006 

28.894 

1 

60 

1.0006 

28.654 

0 

/ 

Csc 

Sec 

f 

91°  (271°)  (268°;  88° 


2°  (182°)  (357°)  177° 


r 

Sec 

Csc 

/ 

0 

1.0006 

28.654 

60 

1 

1.0006 

28.417 

59 

2 

1.0006 

28.184 

58 

3 

1.0006 

27.955 

57 

4 

1.0007 

27.730 

56 

5 

1.0007 

27.508 

55 

6 

1.0007 

27.290 

54 

7 

1.0007 

27.075 

53 

8 

1.0007 

26.864 

52 

9 

1.0007 

26.655 

51 

10 

1.0007 

26.451 

50 

11 

1.0007 

26.249 

49 

12 

1.0007 

26.050 

48 

13 

1.0007 

25.854 

47 

14 

1.0008 

25.661 

46 

15 

1.0008 

25.471 

45 

16 

1.0008 

25.284 

44 

17 

1.0008 

25.100 

43 

18 

1.0008 

24.918 

42 

19 

1.0008 

24.739 

41 

20 

1.0008 

24.562 

40 

21 

1.0008 

24.388 

39 

22 

1.0009 

24.216 

38 

23 

1.0009 

24.047 

37 

24 

1.0009 

23.880 

36 

25 

1.0009 

23.716 

35 

26 

1.0009 

23.553 

34 

27 

1.0009 

23.393 

33 

28 

1.0009 

23.235 

32 

29 

1.0009 

23.079 

31 

30 

1.0010 

22.926 

30 

31 

1.0010 

22.774 

29 

32 

1.0010 

22.624 

28 

33 

1.0010 

22.476 

27 

34 

1.0010 

22.330 

26 

35 

1.0010 

22.187 

25 

36 

1.0010 

22.044 

24 

37 

1.0010 

21.904 

23 

38 

1.0011 

21.766 

22 

39 

1.0011 

21.629 

21 

40 

1.0011 

21.494 

20 

41 

1.0011 

21.360 

19 

42 

1.0011 

21.229 

18 

43 

1.0011 

21.098 

17 

44 

1.0011 

20.970 

16 

45 

1.0012 

20.843 

15 

46 

1.0012 

20.717 

14 

47 

1.0012 

20.593 

13 

48 

1.0012 

20.471 

12 

49 

1.0012 

20.350 

11 

50 

1.0012 

20.230 

10 

51 

1.0012 

20.112 

9 

52 

1.0013 

19.995 

8 

53 

1.0013 

19.880 

7 

54 

1.0013 

19.766 

6 

55 

1.0013 

19.653 

5 

56 

1.0013 

19.541 

4 

57 

1.0013 

19.431 

3 

58 

1.0013 

19.322 

2 

59 

1.0014 

19.214 

1 

60 

1.0014 

19.107 

0 

/ 

Csc 

Sec 

/ 

92°  (272°)  (267°)  87° 
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Table  6.5(d)  (Cont'd) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


3°  (183°)  (356°)  176° 


/ 

Sec 

Csc 

r 

0 

1 0014 

19.107 

60 

1 

1 0014 

19  002 

59 

2 

1 0014 

18  898 

58 

3 

1 0014 

18  794 

57 

4 

1.0014 

18  692 

56 

5 

1 0014 

18.591 

55 

6 

1 0015 

18  492 

54 

7 

1 0015 

18  393 

53 

8 

1 0015 

18  295 

52 

9 

1.0015 

18  198 

51 

10 

1.0015 

18  103 

50 

11 

1 0015 

18  008 

49 

12 

1 0016 

17  914 

48 

13 

1 0016 

17.822 

47 

14 

1.0016 

17  730 

46 

15 

1.0016 

17  639 

45 

16 

1 0016 

17  549 

44 

17 

1 0016 

17  460 

43 

18 

1 0017 

17  372 

42 

19 

1.0017 

17.285 

41 

20 

1.0017 

17.198 

40 

21 

1 0017 

17.113 

39 

22 

1 0017 

17.028 

38 

23 

1 0017 

16  945 

37 

24 

1.0018 

16.862 

36 

25 

1 0018 

16.779 

35 

26 

1.0018 

16  698 

34 

27 

1 0018 

16618 

33 

28 

1.0018 

16.538 

32 

29  | 

1.0019 

16.459 

31 

30  1 

1.0019 

16.380 

30 

31 

1 0019 

16.303 

29 

32 

10019 

16.226 

28 

33 

1.0019 

16  150 

27 

34  1 

1 0019 

16.075 

26 

35 

1.0020 

16.000 

25 

36 

1.0020 

15.926 

24 

37 

1 0020 

15  853 

23 

38  ! 

1.0020 

15  780 

22 

39 

1.0020 

15.708 

21 

40  j 

1.0021 

15.637 

20 

41 

1 0021 

15.566 

19 

42 

1.0021 

15  496 

18 

43 

1 0021 

15.427 

17 

44 

1.0021 

15.358 

16 

45 

1.0021 

15.290 

15 

46  1 

1 0022 

15  222 

14 

47  , 

1 0022 

15.155 

13 

48 

1 0022 

15  089 

12 

49 

1 0022 

15.023 

11 

50  > 

1.0022 

14  958 

10 

51  i 

1 0023 

14  893 

9 

52 

1 0023 

14  829 

8 

53 

1 0023 

14  766 

7 

54 

1.0023 

14  703 

6 

55 

; 1 0023 

14  64C 

5 

56 

1 0024 

14  578 

4 

57 

l 0024 

14  517 

3 

58 

; 1 0024 

14  456 

2 

59 

1 0024 

14  395 

1 

60 

1.0024 

14.336 

0 

/ 

Csc 

Sec 

/ 

Sr  27 r 266  86 


4°  (184°)  (355°)  175° 


f 

Sec 

Csc 

t 

0 

1 0024 

14  336 

60 

1 

1.0025 

14  276 

59 

2 

1 0025 

14.217 

58 

3 

1 0025 

14  159 

57 

4 

1 0025 

14.101 

56 

5 

1.0025 

14  044 

55 

6 

1 0026 

13.987 

54 

7 

1 0026 

13.930 

53 

8 

1.0026 

13.874 

52 

9 

1.0026 

13  818 

51 

10 

1.0027 

13  763 

50 

11 

1.0027 

13.708 

49 

12 

1 0027 

13  654 

48 

13 

1 0027 

13  600 

47 

I4 

1.0027 

13  547 

46 

15 

1.0028 

13  494 

45 

16 

1.0028 

13  441 

44 

17 

1 0028 

13  389 

43 

18 

1 0028 

13.337 

42 

19 

1.0028 

13.286 

41 

20 

1.0029 

13.235 

40 

21 

1.0029 

13.184 

39 

22 

1.0029 

13134 

38 

23 

1.0029 

13.084 

37 

24 

1.0030 

13.035 

36 

25 

1.0030 

12.985 

35 

26 

1.0030 

12.937 

34 

27 

1.0030 

12.888 

33 

28 

1.0030 

12.840 

32 

29 

1.0031 

12.793 

31 

30 

1.0031 

12.745 

30 

31 

1.0031 

12.699 

29 

32 

1.0031 

12.652 

28 

33 

1.0032 

12.606 

27 

34 

1.0032 

12.560 

26 

35 

1.0032 

12.514 

25 

36 

1.0032 

12.469 

24 

37 

1.0033 

12.424 

23 

38 

1.0033 

12.379 

22 

39 

1.0033 

12.335 

21 

40 

1.0033 

12.291 

20 

41 

1.0034 

12.248 

19 

42 

1.0034 

12.204 

18 

43 

1.0034 

12.161 

17 

44 

1.0034 

12.119 

16 

45 

1.0034 

12.076 

15 

46 

1.0035 

12.034 

14 

47 

1.0035 

11.992 

13 

48 

1.0035 

11.951 

12 

49 

1.0035 

11.909 

11 

50 

1.0036 

11.868 

10 

51 

1.0036 

11.828 

9 

52 

1.0036 

11.787 

8 

53 

1.0036 

11.747 

7 

54 

1.0037 

11.707 

6 

55 

1.0037 

11.668 

5 

56 

1.0037 

11.628 

4 

57 

1.0037 

11.589 

3 

58 

1.0038 

11.551 

2 

59 

1.0038 

11.512 

1 

60 

1.0038 

11.474 

0 

/ 

Csc 

Sec 

/ 

94 ><274°)  ( 265°;  85° 


5°  (185°)  (354°)  174° 


r 

Sec 

Csc 

/ 

0 

1.0038 

11.474 

60 

1 

1.0038 

11  436 

59 

2 

1.0039 

11.398 

58 

3 

1.0039 

11.360 

57 

4 

1.0039 

11.323 

56 

5 

1.0039 

11.286 

55 

6 

1.0040 

11.249 

54 

7 

1.0040 

11.213 

53 

8 

1.0040 

11.176 

52 

9 

1.0041 

11.140 

51 

10 

1.0041 

11.105 

50 

11 

1.0041 

11.069 

49 

12 

1.0041 

11.034 

48 

13 

1.0042 

10.998 

47 

14 

1.0042 

10.963 

46 

15 

1.0042 

10.929 

45 

16 

1.0042 

10.894 

44 

17 

1.0043 

10.860 

43 

18 

1.0043 

10.826 

42 

19 

1.0043 

10.792 

41 

20 

1.0043 

10.758 

40 

21 

1.0044 

10.725 

39 

22 

1.0044 

10.692 

38 

23 

1.0044 

10.659 

37 

24 

1.0045 

10.626 

36 

25 

1.0045 

10.593 

35 

26 

1.0045 

10.561 

34 

27 

1.0045 

10.529 

33 

28 

1.0046 

10.497 

32 

29 

1.0046 

10.465 

31 

30 

1.0046 

10.433 

30 

31 

1.0047 

10.402 

29 

32 

1.0047 

10.371 

28 

33 

1.0047 

10.340 

27 

34 

1.0047 

10.309 

26 

35 

1.0048 

10.278 

25 

36 

1.0048 

10.248 

24 

37 

1.0048 

10.217 

23 

38 

1.0049 

10.187 

22 

39 

1.0049 

10.157 

21 

40 

1.0049 

10.128 

20 

41 

1.0049 

10.098 

19 

42 

1.0050 

10.068 

18 

43 

1.0050 

10.039 

17 

44 

1.0050 

10.010 

16 

45 

1.0051 

9.9812 

15 

46 

1.0051 

9.9525 

14 

47 

1.0051 

9.9239 

13 

48 

1.0051 

9.8955 

12 

49 

1.0052 

9.8672 

11 

50 

1.0052 

9.8391 

10 

51 

1.0052 

9.8112 

9 

52 

1.0053 

9.7834 

8 

53 

1.0053 

9.7558 

7 

54 

1.0053 

9.7283 

6 

55 

1.0054 

9.7010 

5 

56 

1.0054 

9 6739 

4 

57 

1.0054 

9.6469 

3 

58 

1 0054 

9.6200 

2 

59 

1.0055 

9.5933 

1 

60 

1.0055 

9.5668 

0 

/ 

Csc 

Sec 

/ 

95°  (275°) 
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(264°)  84 


Table  6.5(d)  (Confd) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


6°  (186°) (353°)  173° 


/ 

Sec 

Csc 

f 

0 

1.0055 

9.5668 

60 

1 

1.0055 

9.5404 

59 

2 

1.0056 

9.5141 

58 

3 

1.0056 

9.4880 

57 

4 

1.0056 

9.4620 

56 

5 

1.0057 

9.4362 

55 

6 

1.0057 

9.4105 

54 

7 

1.0057 

9.3850 

53 

8 

1.0058 

9.3596 

52 

9 

1.0058 

9.3343 

51 

10 

1.0058 

9.3092 

50 

11 

1.0059 

9.2842 

49 

12 

1.0059 

9.2593 

48 

13 

1.0059 

9.2346 

47 

14 

1.0059 

9.2100 

46 

15 

1.0060 

9.1855 

45 

16 

1.0060 

9.1612 

44 

17 

1.0060 

9.1370 

43 

18 

1.0061 

9.1129 

42 

19 

1.0061 

9.0890 

41 

20 

1.0061 

9.0652 

40 

21 

1.0062 

9.0415 

39 

22 

1.0062 

9.0179 

38 

23 

1.0062 

8.9944 

37  • 

24 

1.0063 

8.9711 

36 

25 

1.0063 

8.9479 

35 

26 

1.0063 

8.9248 

34 

27 

1.0064 

8.9019 

33 

28 

1.0064 

8.8790 

32 

29 

1.0064 

8.8563 

31 

30 

1.0065 

8.8337 

30 

31 

1.0065 

8.8112 

29 

32 

1.0065 

8.7888 

28 

33 

1.0066 

8.7665 

27 

34 

1.0066 

8.7444 

26 

35 

1.0066 

8.7223 

25 

36 

1.0067 

8.7004 

24 

37 

1.0067 

8.6786 

23 

38 

1.0067 

8.6569 

22 

39 

1.0068 

8.6353 

21 

40 

1.0068 

8.6138 

20 

41 

1.0068 

8.5924 

19 

42 

1.0069 

8.5711 

18 

43 

1.0069 

8.5500 

17 

44 

1.0069 

8.5289 

16 

45 

1.0070 

8.5079 

15 

46 

1.0070 

8.4871 

14 

47 

1.0070 

8.4663 

13 

48 

1.0071 

8.4457 

12 

49 

1.0071 

8.4251 

11 

50 

1.0072 

8.4047 

10 

51 

1.0072 

8.3843 

9 

52 

1.0072 

8.3641 

8 

53 

1.0073 

8.3439 

7 

54 

1.0073 

8.3238 

6 

55 

1.0073 

8.3039 

5 

56 

1.0074 

8.2840 

4 

57 

1.0074 

8.2642 

3 

58 

1.0074 

8.2446 

2 

59 

1.0075 

8.2250 

1 

60 

1.0075 

8.2055 

0 

/ 

Csc 

Sec 

r 

96°  (276°)  (263°)  83° 


7°  (187°) (352°)  172° 


/ 

Sec 

Csc 

/ 

0 

1.0075 

8.2055 

60 

1 

1.0075 

8.1861 

59 

2 

1.0076 

8.1668 

58 

3 

1.0076 

8.1476 

57 

4 

1.0077 

8.1285 

56 

5 

1.0077 

8.1095 

55 

6 

1.0077 

8.0905 

54 

7 

1.0078 

8.0717 

53 

8 

1.0078 

8.0529 

52 

9 

1.0078 

8.0342 

51 

10 

1.0079 

8.0156 

50 

11 

1.0079 

7.9971 

49 

12 

1.0079 

7.9787 

48 

13 

1.0080 

7.9604 

47 

14 

1.0080 

7.9422 

46 

15 

1.0081 

7.9240 

45 

16 

1.0081 

7.9059 

44 

17 

1.0081 

7.8879 

43 

18 

1.0082 

7.8700 

42 

19 

1.0082 

7.8522 

41 

20 

1.0082 

7.8344 

40 

21 

1.0083 

7.8168 

39 

22 

1.0083 

7.7992 

38 

23 

1.0084 

7.7817 

37 

24 

1.0084 

7.7642 

36 

25 

1.0084 

7.7469 

35 

26 

1.0085 

7.7296 

34 

27 

1.0085 

7.7124 

33 

28 

1.0086 

7.6953 

32 

29 

1.0086 

7.6783 

31 

30 

1.0086 

7.6613 

30 

31 

1.0087 

7.6444 

29 

32 

1.0087 

7.6276 

28 

33 

1.0087 

7.6109 

27 

34 

1.0088 

7.5942 

26 

35 

1.0088 

7.5776 

25 

36 

1.0089 

7.5611 

24 

37 

1.0089 

7.5446 

23 

38 

1.0089 

7.5282 

22 

39 

1.0090 

7.5119 

21 

40 

1.0090 

7.4957 

20 

41 

1.0091 

7.4795 

19 

42 

1.0091 

7.4635 

18 

43 

1.0091 

7.4474 

17 

44 

1.0092 

7.4315 

16 

45 

1.0092 

7.4156 

15 

46 

1.0093 

7.3998 

14 

47 

1.0093 

7.3840 

13 

48 

1.0093 

7.3684 

12 

49 

1.0094 

7.3527 

11 

50 

1.0094 

7.3372 

10 

51 

1.0095 

7.3217 

9 

52 

1.0095 

7.3063 

8 

53 

1.0095 

7.2909 

7 

54 

1.0096 

7.2757 

6 

55 

1.0096 

7.2604 

5 

56 

1.0097 

7.2453 

4 

57 

1.0097 

7.2302 

3 

58 

1.0097 

7.2152 

2 

59 

1.0098 

7.2002 

1 

60 

1.0098 

7.1853 

0 

/ 

Csc 

Sec 

/ 

97°  (277°)  (262°)  82° 


8°  (188°)  (351°)  171° 


/ 

Sec 

Csc 

/ 

0 

1.0098 

7.1853 

60 

1 

1.0099 

7.1705 

59 

2 

1.0099 

7.1557 

58 

3 

1.0100 

7.1410 

57 

4 

1.0100 

7.1263 

56 

5 

1.0100 

7.1117 

55 

6 

1.0101 

7.0972 

54 

7 

1.0101 

7.0827 

53 

8 

1.0102 

7.0683 

52 

9 

1.0102 

7.0539 

51 

10 

1.0102 

7.0396 

50 

11 

1.0103 

7.0254 

49 

12 

1.0103 

7.0112 

48 

13 

1.0104 

6.9971 

47 

14 

1.0104 

6.9830 

46 

15 

1.0105 

6.9690 

45 

16 

1.0105 

6.9550 

44 

17 

1.0105 

6.9411 

43 

18 

1.0106 

6.9273 

42 

19 

1.0106 

6.9135 

41 

20 

1.0107 

6.8998 

40 

21 

1.0107 

6.8861 

39 

22 

1.0108 

6.8725 

38 

23 

1.0108 

6.8589 

37 

24 

1.0108 

6.8454 

36 

25 

1.0109 

6.8320 

35 

26 

1.0109 

6.8186 

34 

27 

1.0110 

6.8052 

33 

28 

1.0110 

6.7919 

32 

29 

1.0111 

6.7787 

31 

30 

1.0111 

6.7655 

30 

31 

1.0112 

6.7523 

29 

32 

1.0112 

6.7392 

28 

33 

1.0112 

6.7262 

27 

34 

1.0113 

6.7132 

26 

35 

1.0113 

6.7003 

25 

36 

1.0114 

6.6874 

24 

37 

1.0114 

6.6745 

23 

38 

1.0115 

6.6618 

22 

39 

1.0115 

6.6490 

21 

40 

1.0116 

6.6363 

20 

41 

1.0016 

6.6237 

19 

42 

1.0116 

6.6111 

18 

43 

1.0117 

6.5986 

17 

44 

1.0117 

6.5861 

16 

45 

1.0118 

6.5736 

15 

46 

1.0118 

6.5612 

14 

47 

1.0119 

6.5489 

13 

48 

1.0119 

6.5366 

12 

49 

1.0120 

6.5243 

11 

50 

1.0120 

6.5121 

10 

51 

1.0120 

6.4999 

9 

52 

1.0121 

6.4878 

8 

53 

1.0121 

6.4757 

7 

54 

1.0122 

6.4637 

6 

55 

1.0122 

6.4517 

5 

56 

1.0123 

6.4398 

4 

57 

1.0123 

6.4279 

3 

58 

1.0124 

6.4160 

2 

59 

1.0124 

6.4042 

1 

60 

1.0125 

6.3925 

0 

/ 

Csc 

Sec 

/ 

98°  (278°)  (261°)  81° 


56 


Table  6.5(d)  (Confd) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 

• 350  17<r  10  190' '349°'  169  11^  191 M G48°^  168° 


/ 

Sec 

Csc 

/ 

0 

1.0187 

5.2408 

60 

1 

1.0188 

5.2330 

59 

2 

1.0188 

5.2252 

58 

3 

1 0189 

5.2174 

57 

4 

1.0189 

5.2097 

56 

5 

1.0190 

5.2019 

55 

6 

1.0191 

5.1942 

54 

7 

1.0191 

5.1865 

53 

8 

1.0192 

5.1789 

52 

9 

1.0192 

5.1712 

51 

10 

1.0193 

5.1636 

50 

11 

1.0194 

5.1560 

49 

12 

1.0194 

5.1484 

48 

13 

1.0195 

5.1409 

47 

14 

1.0195 

5.1333 

46 

15 

1.0196 

5.1258 

45 

16 

1.0197 

5.1183 

44 

17 

1.0197 

5.1109 

43 

18 

1.0198 

5.1034 

42 

19 

1.0198 

5.0960 

41 

20 

1.0199 

5.0886 

40 

21 

1.0199 

5.0813 

39 

22 

1.0200 

5.0739 

38 

23 

1.0201 

5.0666 

37 

24 

1.0201 

5.0593 

36 

25 

1.0202 

5.0520 

35 

26 

1.0202 

5.0447 

34 

27 

1.0203 

5.0375 

33 

28 

1.0204 

5.0302 

32 

29 

1.0204 

5.0230 

31 

30 

1.0205 

5.0159 

30 

31 

1.0205 

5.0087 

29 

32 

1.0206 

5.0016 

28 

33 

1.0207 

4.9944 

27 

34 

1.0207 

4.9873 

26 

35 

1.0208 

4.9803 

25 

36 

1.0209 

4.9732 

24 

37 

1.0209 

4.9662 

23 

38 

1.0210 

4.9591 

22 

39 

1.0210 

4.9521 

21 

40 

1.0211 

4.9452 

20 

41 

1.0212 

4.9382 

19 

42 

1.0212 

4.9313 

18 

43 

1.0213 

4.9244 

17 

44 

1.0213 

4.9175 

16 

45 

1.0214 

4.9106 

15 

46 

1.0215 

4.9037 

14 

47 

1.0215 

4.8969 

13 

48 

1.0216 

4.8901 

12 

49 

1.0217 

4.8833 

11 

50 

1.0217 

4.8765 

10 

51 

1.0218 

4.8697 

1 9 

52 

1.0218 

4.8630 

1 8 

53 

1.0219 

4.8563 

7 

54 

1.0220 

4.8496 

6 

55 

1.0220 

4.8429 

5 

56 

1.0221 

4.8362 

4 

57 

1.0222 

4.8296 

3 

58 

1.0222 

4.8229 

2 

59 

1.0223 

4.8163 

1 

60 

1.0223 

4.8097 

0 

/ 

Csc 

Sec 

/ 

/ 

Sec 

Csc 

/ 

0 

1 0154 

5.7588 

60 

1 

1 0155 

5.7493 

59 

2 

1.0155 

5.7398 

58 

3 

1 0156 

5.7304 

57 

4 

1.0156 

5.7210 

56 

5 

1 0157 

5.7117 

55 

6 

1 0157 

5.7023 

54 

7 

1 0158 

5.6930 

53 

8 

1 0158 

5.6838 

52 

9 

1.0159 

5.6745 

51 

10 

1 0160 

5.6653 

50 

11 

1.0160 

5 6562 

49 

12 

1 0161 

5.6470 

48 

13 

1.0161 

5 6379 

47 

14 

1 0162 

5.6288 

46 

15 

1.0162 

56198 

45 

16 

1.0163 

5.6107 

44 

17 

1.0163 

5.6017 

43 

18 

1.0164 

5.5928 

42 

19 

1.0164 

5.5838 

41 

20 

1.0165 

5.5749 

40 

21 

1.0165 

5.5660 

39 

22 

1.0166 

5.5572 

38 

23 

1.0166 

5.5484 

37 

24 

1.0167 

5.5396 

36 

25 

1.0168 

5.5308 

35 

26 

1.0168 

5.5221 

34 

27 

1.0169 

5.5134 

33 

28 

1.0169 

5.5047 

32 

29 

1.0170 

5.4960 

31 

30 

1.0170 

5.4874 

30 

31 

1.0171 

5.4788 

29 

32 

1.0171 

5.4702 

28 

33 

1.0172 

5.4617 

27 

34 

1.0173 

5.4532 

26 

35 

1.0173 

5.4447 

25 

36 

1.0174 

5.4362 

24 

37 

1.0174 

5.4278 

23 

38 

1.0175 

5.4194 

22 

39 

1.0175 

5.4110 

21 

40 

1.0176 

5.4026 

20 

41 

1.0176 

5.3943 

19 

42 

1.0177 

5.3860 

18 

43 

1.0178 

5.3777 

17 

44 

1.0178 

5.3695 

16 

45 

1.0179 

5.3612 

15 

46 

1.0179 

5.3530 

14 

47 

1.0180 

5.3449 

13 

48 

1.0180 

5.3367 

12 

49 

1.0181 

5.3286 

11 

50 

1.0181 

5.3205 

10 

51 

1 0182 

5.3124 

9 

52 

1.0183 

5.3044 

8 

53 

1.0183 

5.2963 

7 

54 

1.0184 

5.2883 

6 

55 

1.0184 

5.2804 

5 

56 

1.0185 

5.2724 

4 

57 

1.0185 

5.2645 

3 

58 

1.0186 

5.2566 

2 

59 

1.0187 

5.2487 

1 

60 

1.0187 

5.2408 

0 

r 

Csc 

Sec 

/ 

/ 

Sec 

Csc 

/ 

0 

1 0125 

6 3925 

60 

1 

1 0125 

6 3807 

59 

2 

1 0126 

6.3691 

58 

3 

1 0126 

6 3574 

57 

4 

1.0127 

6.3458 

56 

5 

1.0127 

6 3343 

55 

6 

1 0127 

6.3228 

54 

7 

1 0128 

63113 

53 

8 

1 0128 

6 2999 

52 

9 

1.0129 

6 2885 

51 

10 

10129 

6.2772 

50 

11 

1 0130 

6 2659 

49 

12 

1 0130 

6 2546 

48 

13 

1.0131 

6 2434 

47 

14 

1.0131 

6 2323 

46 

15 

1 0132 

6 2211 

45 

16 

1.0132 

62100 

44 

17 

1 0133 

6.1990 

43 

18 

1 0133 

6.1880 

42 

19 

1.0134 

6.1770 

41 

20 

1.0134 

6.1661 

40 

21 

1.0135 

6 1552 

39 

22 

1 0135 

6.1443 

38 

23 

1 0136 

6.1335 

37 

24 

1.0136 

6.1227 

36 

25 

1.0137 

6.1120 

35 

26 

1.0137 

6 1013 

34 

27 

1 0138 

6.0906 

33 

28 

1 0138 

6.0800 

32 

29 

1.0139 

6.0694 

31 

30 

1.0139 

6.0589 

30 

31 

1.0140 

6.0483 

29 

32 

1 0140 

6.0379 

28 

33  1 

10141 

6.0274 

27 

34  ! 

1.0141 

6.0170 

26 

35  1 

1.0142 

6.0067 

25 

36 

1.0142 

5.9963 

24 

37  ! 

10143 

5.9860 

23 

38 

1.0143 

5.9758 

22 

39 

1 0)44 

5:9656 

21 

40 

1 0144 

5.9554 

20 

41  i 

1.0145 

5 9452 

' 19 

42  I 

10145 

5 9351 

18 

43 

10146 

5 9250 

, 17 

44 

1.0146 

5.9150 

16 

45 

1.0147 

5.9049 

15 

46 

10147 

5.8950 

14 

47 

i 1.0148 

5.8850 

13 

48 

1.0148 

5.8751 

12 

49 

1 0149 

5.8652 

11 

50 

! 1 0149 

5.8554 

10 

1 1 0150 

5 8456 

9 

i 10150 

5.8358 

8 

S3 

1 10151 

5.8261 

7 

54 

1.0151 

5.8164 

6 

55 

10152 

5.8067 

5 

56 

10152 

5.7970 

4 

57 

i 0153 

5.7874 

3 

58 

1 0153 

5 7778 

2 

59 

1.0154 

5.7683 

1 

60 

| 1 0154 

5.7588 

0 

/ 

Csc 

Sec 

1 / 

99  zir 


260  80 


100  280 


(259° ) 79°  101°  (281°) 


(258°)  78° 
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Tabic  6.5(d)  (Cont’d) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


12°  (192°)  (347°)  167° 


, 

Sec 

Csc 

/ 

0 

1.0223 

4.8097 

60 

1 

1.0224 

4.8032 

59 

2 

1.0225 

4.7966 

58 

3 

1.0225 

4.7901 

57 

4 

1.0226 

4.7836 

56 

5 

1.0227 

4 7771 

55 

6 

1.0227 

4.7706 

54 

7 

1.0228 

4.7641 

53 

8 

1.0228 

4.7577 

52 

9 

1.0229 

4.7512 

51 

10 

1.0230 

4.7448 

50 

11 

1.0230 

4.7384 

49 

12 

1.0231 

4.7321 

48 

13 

1.0232 

4.7257 

47 

14 

1.0232 

4.7194 

46 

15 

1.0233 

4.7130 

45 

16 

1.0234 

4.7067 

44 

17 

1.0234 

4.7004 

43 

18 

1.0235 

4.6942 

42 

19 

1.0236 

4.6879 

41 

20 

1.0236 

4.6817 

40 

21 

1.0237 

4.6755 

39 

22 

1.0238 

4.6693 

38 

23 

1.0238 

4.6631 

37 

24 

1.0239 

4.6569 

36 

25 

1.0240 

4.6507 

35 

26 

1.0240 

4.6446 

34 

27 

1.0241 

4.6385 

33- 

28 

1.0241 

4.6324 

32 

29 

1.0242 

4.6263 

31 

30 

1.0243 

4.6202 

30 

31 

1.0243 

4.6142 

29 

32 

1.0244 

4.6081 

28 

33 

1.0245 

4.6021 

27 

34 

1.0245 

4.5961 

26 

35 

1.0246 

4.5901 

25 

36 

1.0247 

4.5841 

24 

37 

1.0247 

4.5782 

23 

38 

1.0248 

4.5722 

22 

39 

1.0249 

4.5663 

21 

40 

1.0249 

4.5604 

20 

41 

1.0250 

4.5545 

19 

42 

1.0251 

4.5486 

18 

43 

1.0251 

4.5428 

17 

44 

1.0252 

4.5369 

16 

45 

1.0253 

4.5311 

15 

46 

1.0253 

4.5253 

14 

47 

1.0254 

4.5195 

13 

48 

1.0255 

4.5137 

12 

49 

1.0256 

4.5079 

11 

50 

1.0256 

4.5022 

10 

51 

1.0257 

4.4964 

9 

52 

1.0258 

4.4907 

8 

53 

1.0258 

4.4850 

7 

54 

1.0259 

4.4793 

6 

55 

1.0260 

4.4736 

5 

56 

1.0260 

4.4679 

4 

57 

1.0261 

4.4623 

3 

58 

1.0262 

4.4566 

2 

59 

1.0262 

4.4510 

1 

60 

1.0263 

4.4454 

0 

/ 

Csc 

Sec 

/ 

102°  (282°)  (257°)  77° 


13°  (193°)  (346°)  166° 


f 

Sec 

Csc 

/ 

0 

1.0263 

4.4454 

60 

1 

1.0264 

4.4398 

59 

2 

1.0264 

4.4342 

58 

3 

1.0265 

4.4287 

57 

4 

1.0266 

4.4231 

56 

5 

1.0266 

4.4176 

55 

6 

1.0267 

4.4121 

54 

7 

1.0268 

4.4066 

53 

8 

1.0269 

4.4011 

52 

9 

1.0269 

4.3956 

51 

10 

1.0270 

4.3901 

50 

11 

1.0271 

4.3847 

49 

12 

1.0271 

4.3792 

48 

13 

1.0272 

4.3738 

47 

14 

1.0273 

4.3684 

46 

15 

1.0273 

4.3630 

45 

16 

1.0274 

4.3576 

44 

17 

1.0275 

4.3522 

43 

18 

1.0276 

4.3469 

42 

19 

1.0276 

4.3415 

41 

20 

1.0277 

4.3362 

40 

21 

1.0278 

4.3309 

39 

22 

1.0278 

4.3256 

38 

23 

1.0279 

4.3203 

37 

24 

1.0280 

4.3150 

36 

25 

1.0281 

4.3098 

35 

26 

1.0281 

4.3045 

34 

27 

1.0282 

4.2993 

33 

28 

1.0283 

4.2941 

32 

29 

1.0283 

4.2889 

31 

30 

1.0284 

4.2837 

30 

31 

1.0285 

4.2785 

29 

32 

1.0286 

4.2733 

28 

33 

1.0286 

4.2681 

27 

34 

1.0287 

4.2630 

26 

35 

1.0288 

4.2579 

25 

36 

1.0288 

4.2527 

24 

37 

1.0289 

4.2476 

23 

38 

1.0290 

4.2425 

22 

39 

1.0291 

4.2375 

21 

40 

1.0291 

4.2324 

20 

41 

1.0292 

4.2273 

19 

42 

1.0293 

4.2223 

18 

43 

1.0294 

4.2173 

17 

44 

1.0294 

4.2122 

16 

45 

1.0295 

4.2072 

15 

46 

1.0296 

4.2022 

14 

47 

1.0297 

4.1973 

13 

48 

1.0297 

4.1923 

12 

49 

1.0298 

4.1873 

11 

50 

1.0299 

4.1824 

10 

51 

1.0299 

4.1774 

9 

52 

1.0300 

4.1725 

8 

53 

1.0301 

4.1676 

7 

54 

1.0302 

4.1627 

6 

55 

1.0302 

4.1578 

5 

56 

1.0303 

4.1529 

4 

57 

1.0304 

4.1481 

3 

58 

1.0305 

4.1432 

2 

59 

1.0305 

4.1384 

1 

60 

1.0306 

4.1336 

0 

/ 

Csc 

Sec 

/ 

103°  (283°)  (256°)  76° 


14°  (194°)  (345°)  165° 


/ 

Sec 

Csc 

/ 

0 

1.0306  4.1336 

60 

1 

1.0307  4.1287 

59 

2 

1.0308  4.1239 

58 

3 

1.0308  4.1191 

57 

4 

1.0309  4.1144 

56 

5 

1.0310  4.1096 

55 

6 

1.0311  4.1048 

54 

7 

1.0311  4.1001 

53 

8 

1.0312  4.0954 

52 

9 

1.0313  4.0906 

51 

10 

1.0314  4.0859 

50 

11 

1.0314  4.0812 

49 

12 

1.0315  4.0765 

48 

13 

1.0316  4.0718 

47 

14 

1.0317  4.0672 

46 

15 

1.0317  4.0625 

45 

16 

1.0318  4.0579 

44 

17 

1.0319  4.0532 

43 

18 

1.0320  4.0486 

42 

19 

1.0321  4.0440 

41 

20 

1.0321  4.0394 

40 

21 

1.0322  4.0348 

39 

22 

1.0323  4.0302 

38 

23 

1.0324  4.0256 

37 

24 

1.0324  4.0211 

36 

25 

1.0325  4.0165 

35 

26 

1.0326  4.0120 

34 

27 

1.0327  4.0075 

33 

28 

1.0327  4.0029 

32 

29 

1.0328  3.9984 

31 

30 

1.0329  3.9939 

30 

31 

1.0330  3.9894 

29 

32 

1.0331  3.9850 

28 

33 

1.0331  3.9805 

27 

34 

1.0332  3.9760 

26 

35 

1.0333  3.9716 

25 

36 

1.0334  3.9672 

24 

37 

1.0334  3.9627 

23 

38 

1.0335  3.9583 

22 

39 

1.0336  3.9539 

21 

40 

1.0337  3.9495 

20 

41 

1.0338  3.9451 

19 

42 

1.0338  3.9408 

18 

43 

1.0339  3.9364 

17 

44 

1.0340  3.9320 

16 

45 

1.0341  3.9277 

15 

46 

1.0342  3.9234 

14 

47 

1.0342  3.9190 

13 

48 

1.0343  3.9147 

12 

49 

1.0344  3.9104 

11 

50 

1.0345  3.9061 

10 

51 

1.0346  3.9018 

9 

52 

1.0346  3.8976 

8 

53 

1.0347  3.8933 

7 

54 

1.0348  3.8890 

6 

55 

1.0349  3.8848 

5 

56 

1.0350  3.8806 

4 

57 

1.0350  3.8763 

3 

58 

1.0351  3.8721 

2 

59 

1.0352  3.8679 

1 

60 

1.0353  3.8637 

0 

/ 

Csc 

Sec 

/ 

104°  (284°)  (255°)  75° 


58 


Tabic  6.5(d)  (Cont'd) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


15°  n950~)  r344°>  164- 


/ 

Sec 

Csc 

/ 

0 

T7 0353 

3.8637 

60 

1 

1.0354 

3.8595 

59 

2 

1.0354 

3.8553 

58 

3 

1 0355 

3 8512 

57 

4 

1.0356 

3.8470 

56 

5 

1.0357 

3 8428 

55 

6 

1 0358 

3.8387 

54 

7 

1.0358 

3 8346 

53 

8 

1 0359 

3.8304 

52 

9 

1.0360 

3.8263 

51 

10 

1.0361 

3.8222 

50 

11 

1 0362 

3 8181 

49 

12 

1.0363 

38140 

48 

13 

1 0363 

3.8100 

47 

14 

I 0364 

3 8059 

46 

15 

1.0365 

3.8018 

45 

16 

1 0366 

3 7978 

44 

17 

1 0367 

3.7937 

43 

18 

1 0367 

3.7897 

42 

19 

1.0368 

3.7857 

41 

20 

1.0369 

3.7817 

40 

21 

1.0370 

3.7777 

39 

22 

1 0371 

3.7737 

38 

23 

1.0372 

3.7697 

37 

24 

1.0372 

3.7657 

36 

25 

1.0373 

3.7617 

35 

26 

1.0374 

3.7577 

34 

27 

1.0375 

3.7538 

33 

28 

1 0376 

3.7498 

32 

29 

1.0377 

3.7459 

31 

30 

1.0377 

3.7420 

30 

31 

1 0378 

3.7381 

29 

32 

1.0379 

3.7341 

28 

33 

1 0380 

3.7302 

27 

34 

1.0381 

3.7263 

26 

35 

1.0382 

3.7225 

25 

36 

1.0382 

3.7186 

24 

37 

1 0383 

3.7147 

23 

38 

1 0384 

3.7108 

22 

39 

1.0385 

3.7070 

21 

40 

1.0386 

3.7032 

20 

41 

1.0387 

3 6993 

19 

42 

1.0388 

3.6955 

18 

43 

1 0388 

3.6917 

17 

44 

1.0389 

3.6879 

16 

45 

1.0390 

3.6840 

15 

46 

1.0391 

3.6803 

14 

47 

1.0392 

3.6765 

13 

48 

1.0393 

3.6727  1 

12 

49 

1.0394 

3.6689 

1 11 

50 

1.0394 

3.6652 

10 

51 

1.0395 

3.6614 

9 

52 

1 0396 

3.6576 

8 

53 

1 0397 

3 6539 

7 

54 

1.0398 

3.6502 

6 

55 

1 0399 

3.6465 

5 

56 

1 0400 

3 6427 

4 

57 

1 0400 

3.6390 

3 

58 

1 0401 

3 6353 

2 

59 

; 1.0402 

3.6316 

1 

60 

| 1.0403 

3.6280 

0 

Sec 

/ 

105  285  254s)  74  s 


16°  a 96°'  (343°'  163° 


/ 

Sec 

Csc 

/ 

0 

1 0403 

3 6280 

60 

1 

1.0404 

3.6243 

59 

2 

1 0405 

3.6206 

58 

3 

1 0406 

36169 

57 

4 

1 0406 

3.6133 

56 

5 

1.0407 

3.6097 

55 

6 

1 0408 

3 6060 

54 

7 

1 0409 

3.6024 

53 

8 

1 0410 

3.5988 

52 

9 

1.0411 

3.5951 

51 

10 

1.0412 

3.5915 

50 

11 

1.0413 

3.5879 

49 

12 

1.0413 

3.5843 

48 

13 

1 0414 

3.5808 

47 

14 

1.0415 

3.5772 

46 

15 

1.0416 

3.5736 

45 

16 

1.0417 

3 5700 

44 

17 

1.0418 

3.5665 

43 

18 

1.0419 

3.5629 

42 

19 

1.0420 

3.5594 

41 

20 

1.0421 

3.5559 

40 

21 

1 0421 

3.5523 

39 

22 

1.0422 

3.5488 

38 

23 

1.0423 

3.5453 

37 

24 

1.0424 

3.5418 

36 

25 

1.0425 

3.5383 

35 

26 

1.0426 

3.5348 

34 

27 

1.0427 

3.5313 

33 

28 

1.0428 

3.5279 

32 

29 

1.0429 

3.5244 

31 

30 

1.0429 

3.5209 

30 

31 

1.0430 

3.5175 

29 

32 

1.0431 

3.5140 

28 

33 

1.0432 

3.5106 

27 

34 

1.0433 

3.5072 

26 

35 

1.0434 

3.5037 

25 

36 

1.0435 

3.5003 

24 

37 

1.0436 

3.4969 

23 

38 

1.0437 

3.4935 

22 

39 

1.0438 

3.4901 

21 

40 

1.0439 

3.4867 

20 

41 

1.0439 

3.4833 

19 

42 

1.0440 

3.4799 

18 

43 

1.0441 

3.4766 

17 

44 

1.0442 

3.4732 

16 

45 

1.0443 

3.4699 

15 

46 

1.0444 

3.4665 

14 

47 

1.0445 

3.4632 

13 

48 

1.0446 

3.4598 

12 

49 

1.0447 

3.4565 

11 

50 

1.0448 

3.4532 

10 

51 

1.0449 

3.4499 

9 

52 

1.0450 

3.4465 

8 

53 

1.0450 

3.4432 

7 

54 

1.0451 

3.4399 

6 

55 

1.0452 

34367 

5 

56 

1.0453 

3.4334 

4 

57 

1.0454 

3.4301 

3 

58 

1.0455 

3.4268 

2 

59 

1.0456 

3.4236 

1 

60 

1.0457 

3.4203 

0 

/ 

Csc 

Sec 

/ 

106' ,286°)  (253°;  73° 


17°  (197°)  (342°)  162° 


/ 

Sec 

Cm 

/ 

0 

1.0457 

3.4203 

60 

1 

1 0458 

3 4171 

59 

2 

1 0459 

3.4138 

58 

3 

1 0460 

3.4106 

57 

4 

1.0461 

3.4073 

56 

5 

1.0462 

3.4041 

55 

6 

1.0463 

3.4009 

54 

7 

1.0463 

3.3977 

53 

8 

1.0464 

3.3945 

52 

9 

1.0465 

3.3913 

51 

10 

1.0466 

3.3881 

50 

11 

1.0467 

3.3849 

49 

12 

1.0468 

3.3817 

48 

13 

1.0469 

3.3785 

47 

14 

1.0470 

3.3754 

46 

15 

1.0471 

3.3722 

45 

16 

1.0472 

3.3691 

44 

17 

1.0473 

3.3659 

43 

18 

1.0474 

3.3628 

42 

19 

1.0475 

3.3596 

41 

20 

1.0476 

3.3565 

40 

21 

1.0477 

3.3534 

39 

22 

1.0478 

3.3502 

38 

23 

1.0479 

3.3471 

37 

24 

1.0480 

3.3440 

36 

25 

1.0480 

3.3409 

35 

26 

1.0481 

3.3378 

34 

27 

1.0482 

3.3347 

33 

28 

1.0483 

3.3317 

32 

29 

1.0484 

3.3286 

31 

30 

1.0485 

3.3255 

30 

31 

1.0486 

3.3224 

29 

32 

1.0487 

3.3194 

28 

33 

1.0488 

3.3163 

27 

34 

1.0489 

3.3133 

26 

35 

1.0490 

3.3102 

25 

36 

1.0491 

3.3072 

24 

37 

1.0492 

3.3042 

23 

38 

1.0493 

3.3012 

22 

39 

1.0494 

3.2981 

21 

40 

1.0495 

3.2951 

20 

41 

1.0496 

3.2921 

19 

42 

1.0497 

3.2891 

18 

43 

1.0498 

3.2861 

17 

44 

1.0499 

3.2831 

16 

45 

1.0500 

3.2801 

15 

46 

1.0501 

3.2772 

14 

47 

1.0502 

3.2742 

13 

48 

1.0503 

3.2712 

12 

49 

1.0504 

3.2683 

11 

50 

1.0505 

3.2653 

10 

51 

1.0506 

3.2624 

9 

52 

1.0507 

3.2594 

8 

53 

1.0508 

3.2565 

7 

54 

1.0509 

3.2535 

6 

55 

1.0510 

3.2506 

5 

56 

1.0511 

3.2477 

4 

57 

1.0512 

3.2448 

3 

58 

1.0513 

3.2419 

2 

59 

1.0514 

3.2390 

1 

60 

1.0515 

3.2361 

0 

/ 

Csc 

Sec 

/ 

107°  (287°)  (252°)  72° 


59 


Table  6.5(d)  (Cont’d) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


18°  (198a)  (341°)  161° 


/ 

Sec 

Csc 

t 

0 

1.0515 

3.2361 

60 

1 

1.0516 

3.2332 

59 

2 

1.0517 

3.2303 

58 

3 

1.0518 

3.2274 

57 

4 

1.0519 

3.2245 

56 

5 

1.0520 

3.2217 

55 

6 

1.0521 

3.2188 

54 

7 

1.0522 

3.2159 

53 

8 

1.0523 

3.2131 

52 

9 

1.0524 

3.2102 

51 

10 

1.0525 

3.2074 

50 

11 

1.0526 

3.2045 

49 

12 

1.0527 

3.2017 

48 

13 

1.0528 

3.1989 

47 

14 

1.0529 

3.1960 

46 

15 

1.0530 

3.1932 

45 

16 

1.0531 

3.1904 

44 

17 

1.0532 

3.1876 

43 

18 

1.0533 

3.1848 

42 

19 

1.0534 

3.1820 

41 

20 

1.0535 

3.1792 

40 

21 

1.0536 

3.1764 

39 

22 

1.0537 

3.1736 

38 

23 

1.0538 

3.1708 

37 

24 

1.0539 

3.1681 

36 

25 

1.0540 

3.1653 

35 

26 

1.0541 

3.1625 

34 

27 

1.0542 

3.1598 

33 

28 

1.0543 

3.1570 

32 

29 

1.0544 

3.1543 

31 

30 

1.0545 

3.1515 

30 

31 

1.0546 

3.1488 

29 

32 

1.0547 

3.1461 

28 

33 

1.0548 

3.1433 

27 

34 

1.0549 

3.1406 

26 

35 

1.0550 

3.1379 

25 

36 

1.0551 

3.1352 

24 

37 

1.0552 

3.1325 

23 

38 

1.0553 

3.1298 

22 

39 

1.0554 

3.1271 

21 

40 

1.0555 

3.1244 

20 

41 

1.0556 

3.1217 

19 

42 

1.0557 

3.1190 

18 

43 

1.0558 

3.1163 

17 

44 

1.0559 

3.1137 

16 

45 

1.0560 

3.1110 

15 

46 

1.0561 

3.1083 

14 

47 

1.0563 

3.1057 

13 

48 

1.0564 

3.1030 

12 

49 

1.0565 

3.1004 

11 

50 

1.0566 

3.0977 

10 

51 

1.0567 

3.0951 

9 

52 

1.0568 

3.0925 

8 

53 

1.0569 

3.0898 

7 

54 

1.0570 

3.0872 

6 

55 

1.0571 

3.0846 

5 

56 

1.0572 

3.0820 

4 

57 

1.0573 

3.0794 

3 

58 

1.0574 

3.0768 

2 

59 

1.0575 

3.0742 

1 

60 

1.0576 

3.0716 

0 

t 

Csc 

Sec 

/ 

(251°)  71° 


19°  (199°)  (340°)  160° 


/ 

Sec 

Csc 

t 

0 

1.0576 

3.0716 

60 

1 

1.0577 

3.0690 

59 

2 

1.0578 

3.0664 

58 

3 

1.0579 

3.0638 

57 

4 

1.0580 

3.0612 

56 

5 

1.0582 

3.0586 

55 

6 

1.0583 

3.0561 

54 

7 

1.0584 

3.0535 

53 

8 

1.0585 

3.0509 

52 

9 

1.0586 

3.0484 

51 

10 

1.0587 

3.0458 

50 

11 

1.0588 

3.0433 

49 

12 

1.0589 

3.0407 

48 

13 

1.0590 

3.0382 

47 

14 

1.0591 

3.0357 

46 

15 

1.0592 

3.0331 

45 

16 

1.0593 

3.0306 

44 

17 

1.0594 

3.0281 

43 

18 

1.0595 

3.0256 

42 

19 

1.0597 

3.0231 

41 

20 

1.0598 

3.0206 

40 

21 

1.0599 

3.0181 

39 

22 

1.0600 

3.0156 

38 

23 

1.0601 

3.0131 

37 

24 

1.0602 

3.0106 

36 

25 

1.0603 

3.0081 

35 

26 

1.0604 

3.0056 

34 

27 

1.0605 

3.0031 

33 

28 

1.0606 

3.0007 

32 

29 

1.0607 

2.9982 

31 

30 

1.0608 

2'9957 

30 

31 

1.0610 

2.9933 

29 

32 

1.0611 

2.9908 

28 

33 

1.0612 

2.9884 

27 

34 

1.0613 

2.9859 

26 

35 

1.0614 

2.9835 

25 

36 

1.0615 

2.9811 

24 

37 

1.0616 

2.9786 

23 

38 

1.0617 

2.9762 

22 

39 

1.0618 

2.9738 

21 

40 

1.0619 

2.9713 

20 

41 

1.0621 

2.9689 

19 

42 

1.0622 

2.9665 

18 

43 

1.0623 

2.9641 

17 

44 

1.0624 

2.9617 

16 

45 

1.0625 

2.9593 

15 

46 

1.0626 

2.9569 

14 

47 

1.0627 

2.9545 

13 

48 

1.0628 

2.9521 

12 

49 

1.0629 

2.9498 

11 

50 

1.0631 

2.9474 

10 

51 

1.0632 

2.9450 

9 

52 

1.0633 

2.9426 

8 

53 

1.0634 

2.9403 

7 

54 

1.0635 

2.9379 

6 

55 

1.0636 

2.9355 

5 

56 

1.0637 

2.9332 

4 

57 

1.0638 

2.9308 

3 

58 

1.0640 

2.9285 

2 

59 

1.0641 

2.9261 

1 

60 

1.0642 

2.9238 

0 

/ 

Csc 

Sec 

/ 

109°  (289°)  (250°)  70° 


20°  (200°)  (339°)  159° 


t 

Sec 

Csc 

/ 

0 

1.0642 

2.9238 

60 

1 

1.0643 

2.9215 

59 

2 

1.0644 

2.9191 

58 

3 

1.0645 

2.9168 

57 

4 

1.0646 

2.9145 

56 

5 

1.0647 

2.9122 

55 

6 

1.0649 

2.9099 

54 

7 

1.0650 

2.9075 

53 

8 

1.0651 

2.9052 

52 

9 

1.0652 

2.9029 

51 

10 

1.0653 

2.9006 

50 

11 

1.0654 

2.8983 

49 

12 

1.0655 

2.8960 

48 

13 

1.0657 

2.8938 

47 

14 

1.0658 

2.8915 

46 

15 

1.0659 

2.8892 

45 

16 

1.0660 

2.8869 

44 

17 

1.0661 

2.8846 

43 

18 

1.0662 

2.8824 

42 

19 

1.0663 

2.8801 

41 

20 

1.0665 

2.8779 

40 

21 

1.0666 

2.8756 

39 

22 

1.0667 

2.8733 

38 

23 

1.0668 

2.8711 

37 

24 

1.0669 

2.8688 

36 

25 

1.0670 

2.8666 

35 

26 

1.0671 

2.8644 

34 

27 

1.0673 

2.8621 

33 

28 

1.0674 

2.8599 

32 

29 

1.0675 

2.8577 

31 

30 

1.0676 

2.8555 

30 

31 

1.0677 

2.8532 

29 

32 

1.0678 

2.8510 

28 

33 

J.0680 

2.8488 

27 

34 

1.0681 

2.8466 

26 

35 

1.0682 

2.8444 

25 

36 

1.0683 

2.8422 

24 

37 

1.0684 

2.8400 

23 

38 

1.0685 

2.8378 

22 

39 

1.0687 

2.8356 

21 

40 

1.0688 

2.8334 

20 

41 

1.0689 

2.8312 

19 

42 

1.0690 

2.8291 

18 

43 

1.0691 

2.8269 

17 

44 

1.0692 

2.8247 

16 

45 

1.0694 

2.8225 

15 

46 

1.0695 

2.8204 

14 

47 

1.0696 

2.8182 

13 

48 

1.0697 

2.8161 

12 

49 

1.0698 

2.8139 

11 

50 

1.0700 

2.8117 

10 

51 

1.0701 

2.8096 

9 

52 

1.0702 

2.8075 

8 

53 

1.0703 

2.8053 

7 

54 

1.0704 

2.8032 

6 

55 

1.0705 

2.8010 

5 

56 

1.0707 

2.7989 

4 

57 

1.0708 

2.7968 

3 

58 

1.0709 

2.7947 

2 

59 

1.0710 

2.7925 

1 

60 

1.0711 

2.7904 

0 

/ 

Csc 

Sec 

/ 

110°  (290°) 


108°  (288°) 


60 


(249°)  69c 


Tabic  6.5(d)  (Confd) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


21°  '201°>  '338°  158  22°  (202°1  f337°^  157°  23°  (203°1  (336°1 156° 


/ 

Sec 

Csc 

/ 

/ 

Sec 

Csc 

/ 

t 

Sec 

Csc 

/ 

0 

1.0711 

2 7904 

60 

0 

1.0785 

2 6695 

60 

0 

1.0864 

2.5593 

60 

1 

1.0713 

2 7883 

59 

1 

1.0787 

2 6675 

59 

1 

1.0865 

2.5576 

59 

2 

1.0714 

2 7862 

58 

2 

1.0788 

2 6656 

58 

2 

1.0866 

2.5558 

58 

3 

1.0715 

2 7841 

57 

3 

1.0789 

2 6637 

57 

3 

1.0868 

2.5541 

57 

4 

1.0716 

2.7820 

56 

4 

1.0790 

2.6618 

56 

4 

1.0869 

2.5523 

56 

5 

1.0717 

2 7799 

55 

5 

1 0792 

2.6599 

55 

5 

1.0870 

2.5506 

55 

6 

1.0719 

2.7778 

54 

6 

1.0793 

2.6580 

54 

6 

1.0872 

2.5488 

54 

7 

1.0720 

2.7757 

53 

7 

1.0794 

2.6561 

53 

7 

1.0873 

2.5471 

53 

8 

1.0721 

2.7736 

52 

8 

1.0796 

2 6542 

52 

8 

1.0874 

2.5454 

52 

9 

1.0722 

2.7715 

51 

9 

1.0797 

2.6523 

51 

9 

1.0876 

2.5436 

51 

10 

1.0723 

2.7695 

50 

10 

1.0798 

2.6504 

50 

10 

1.0877 

2.5419 

50 

11 

1.0725 

2.7674 

49 

11 

1.0799 

2.6485 

49 

11 

1.0878 

2.5402 

49 

12 

1.0726 

2.7653 

48 

12 

1.0801 

2 6466 

48 

12 

1.0880 

2.5384 

48 

13 

1.0727 

2.7632 

47 

13 

1.0802 

2 6447 

47 

13 

1.0881 

2.5367 

47 

14 

1.0728 

2.7612 

46 

14 

1.0803 

2.6429 

46 

14 

1.0883 

2.5350 

46 

15 

1.0730 

2.7591 

45 

15 

1.0804 

2.6410 

45 

15 

1.0884 

2.5333 

45 

16 

1.0731 

2.7570 

44 

16 

1.0806 

2.6391 

44 

16 

1.0885 

2.5316 

44 

17 

1.0732 

2.7550 

43 

17 

1.0807 

2.6372 

43 

17 

1.0887 

2.5299 

43 

18 

1.0733 

2.7529 

42 

18 

1.0808 

2.6354 

42 

18 

1.0888 

2.5282 

42 

19 

1.0734 

2.7509 

41 

19 

1.0810 

2.6335 

41 

19 

1.0889 

2.5264 

41 

20 

1.0736 

2.7488 

40 

20 

1.0811 

2.6316 

40 

20 

1.0891 

2.5247 

40 

21 

1.0737 

2.7468 

39 

21 

1.0812 

2.6298 

39 

21 

1.0892 

2.5230 

39 

22 

1.0738 

2.7447 

38 

22 

1.0814 

2.6279 

38 

22 

1.0893 

2.5213 

38 

23 

1.0739 

2 7427 

37 

23 

1.0815 

2.6260 

37 

23 

1.0895 

2.5196 

37 

24 

1.0740 

2.7407 

36 

24 

1.0816 

2.6242 

36 

24 

1.0896 

2.5180 

36 

25 

1.0742 

2.7386 

35 

25 

1.0817 

2.6223 

35 

25 

1.0898 

2.5163 

35 

26 

1.0743 

2.7366 

34 

26 

1.0819 

2.6205 

34 

26 

1.0899 

2.5146 

34 

27 

1 0744 

2.7346 

33 

27 

1.0820 

2.6186 

33 

27 

1.0900 

2.5129 

33 

28  | 

1.0745 

2.7325 

32 

28 

1.0821 

2.6168 

32 

28 

1.0902 

2.5112 

32 

29 

1.0747 

2.7305 

31 

29 

1.0823 

2.6150 

31 

29 

1.0903 

2.5095 

31 

30 

1.0748 

2.7285 

30 

30 

1.0824 

2.6131 

30 

30 

1.0904 

2.5078 

30 

31 

1.0749 

2.7265 

29 

31 

1.0825 

2.6113 

29 

31 

1.0906 

2.5062 

29 

32 

1.0750 

2 7245 

28 

32 

1.0827 

2.6095 

28 

32 

1.0907 

2.5045 

28 

33 

1.0752 

2.7225 

27 

33 

1.0828 

2.6076 

27 

33 

1.0909 

2.5028 

27 

34 

1.0753 

2.7205 

26 

34 

1.0829 

2.6058 

26 

34 

1.0910 

2.5012 

26 

35 

1.0754 

2.7185 

25 

35 

1.0830 

2.6040 

25 

35 

1.0911 

2.4995 

25 

36 

1 0755 

2.7165 

24 

36 

1.0832 

2.6022 

24 

36 

1.0913 

2.4978 

24 

37 

1.0757 

2.7145 

23 

37 

1.0833 

2.6003 

23 

37 

1.0914 

2.4962 

23 

38 

1.0758 

2.7125 

22 

38 

1.0834 

2.5985 

22 

38 

1.0915 

2.4945 

22 

39 

1.0759 

2.7105 

21 

39 

1.0836 

2.5967 

21 

39 

1.0917 

2.4928 

21 

40 

1.0760 

2.7085 

20 

40 

1.0837 

2.5949 

20 

40 

1.0918 

2.4912 

20 

41 

1.0761 

2.7065 

19 

41 

1.0838 

2.5931 

19 

41 

1.0920 

2.4895 

19 

42 

1.0763 

2.7046 

18 

42 

1.0840 

2.5913 

18 

42 

1.0921 

2.4879 

18 

43 

1.0764 

2.7026 

17 

43 

1.0841 

2.5895 

17 

43 

1.0922 

2.4862 

17 

44 

1.0765 

2.7006 

16 

44 

1.0842 

2.5877 

16 

44 

1.0924 

2.4846 

16 

45 

1.0766 

2.6986 

15 

45 

1.0844 

2.5859 

15 

45 

1 0925 

2 4830 

15 

46 

1 0768 

26967 

14 

46 

1.0845 

2.5841 

14 

46 

1.0927 

2.4813 

14 

47 

1.0769 

2 6947 

13 

47 

1.0846 

2.5823 

13 

47 

1.0928 

2.4797 

13 

48 

1.0770 

2.6927 

12 

48 

1.0843 

2.5805 

12 

48 

1.0929 

2.4780 

12 

49 

1.0771 

2.6908 

11 

49 

1.0849 

2.5788 

11 

49 

1.0931 

2.4764 

11 

50 

1.0773 

2.6888 

10 

50 

1.0850 

2.5770 

10 

50 

1.0932 

2.4748 

10 

51 

1 0774 

2.6869 

9 

51 

1.0852 

2.5752 

9 

51 

1.0934 

2.4731 

9 

52 

1.0775 

2 6849 

8 

52 

1.0853 

2.5734 

8 

52 

1.0935 

2.4715 

8 

S3 

1.0777 

2 6830 

7 

53 

1.0854 

2.5716 

7 

53 

1.0936 

2.4699 

7 

54 

1.0778 

2.6811 

6 

54 

1.0856 

2.5699 

6 

54 

1.0938 

2.4683 

6 

55 

1.0779 

2.6791 

5 

55 

1.0857 

2.5681 

5 

55 

1.0939 

2.4667 

5 

56 

1.0780 

26772 

4 

56 

1.0858 

2.5663 

4 

56 

1.0941 

2.4650 

4 

57 

1.0782 

2.6752 

3 

57 

1.0860 

2.5646 

3 

57 

1.0942 

2.4634 

3 

58 

1.0783 

2 6733 

2 

58 

1.0861 

2.5628 

2 

58 

1.0944 

2.4618 

2 

59 

1.0784 

2.6714 

1 

59 

1.0862 

2.5611 

1 

59 

1.0945 

2.4602 

1 

60 

1.0785 

2.6695 

0 

60 

1.0864 

2.5593 

0 

60 

1.0946 

2.4586 

0 

/ 

Csc 

Sec 

/ 

/ 

Csc 

Sec 

/ 

/ 

Csc 

Sec 

/ 

111 

(291°) 

(248° 

68 

112 

(292°) 

(247° 

67'-' 

113 

(293°) 

(246°)  66° 

61 


Table  6.5(d)  (Cont’d) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


24°  (204°)  (335°^  155° 


/ 

Sec 

Csc 

/ 

0 

1.0946 

2.4586 

60 

1 

1.0948 

2.4570 

59 

2 

1.0949 

2.4554 

58 

3 

1.0951 

2.4538 

57 

4 

1.0952 

2.4522 

56 

5 

1.0953 

2.4506 

55 

6 

1.0955 

2.4490 

54 

7 

1.0956 

2.4474 

53 

8 

1.0958 

2.4458 

52 

9 

1.0959 

2.4442 

51 

10 

1.0961 

2.4426 

50 

11 

1.0962 

2.4411 

49 

12 

1.0963 

2.4395 

48 

13 

1.0965 

2.4379 

47 

14 

1.0966 

2.4363 

46 

15 

1.0968 

2.4348 

45 

16 

1 0969 

2.4332 

44 

17 

1.0971 

2.4316 

43 

18 

1.0972 

2.4300 

42 

19 

1.0974 

2.4285 

41 

20 

1.0975 

2.4269 

40 

21 

1.0976 

2.4254 

39 

22 

1.0978 

2.4238 

38 

23 

1.0979 

2.4222 

37 

24 

1.0981 

2.4207 

36 

25 

1.0982 

2.4191 

35 

26 

1.0984 

2.4176 

34 

27 

1.0985 

2.4160 

33 

28 

1.0987 

2.4145 

32 

29 

1.0988 

2.4130 

31 

30 

1.0989 

2.4114 

30 

31 

1.0991 

2.4099 

29 

32 

1.0992 

2.4083 

28 

33 

1.0994 

2.4068 

27 

34 

1.0995 

2.4053 

26 

35 

1.0997 

2.4038 

25 

36 

1.0998 

2.4022 

24 

37 

1.1000 

2.4007 

23 

38 

1.1001 

2.3992 

22 

39 

1.1003 

2.3977 

21 

40 

1.1004 

2.3961 

20 

41 

1.1006 

2.3946 

19 

42 

1.1007 

2.3931 

18 

43 

1.1009 

2.3916 

17 

44 

1.1010 

2.3901 

16 

45 

1.1011 

2.3886 

15 

46 

1.1013 

2.3871 

14 

47 

1.1014 

2.3856 

13 

48 

1.1016 

2.3841 

12 

49 

1.1017 

2.3826 

11 

50 

1.1019 

2.3811 

10 

51 

1.1020 

2.3796 

9 

52 

1.1022 

2.3781 

8 

53 

1.1023 

2.3766 

7 

54 

1.1025 

2.3751 

6 

55 

1.1026 

2.3736 

5 

56 

1.1028 

2.3721 

4 

57 

1.1029 

2.3706 

3 

58 

1.1031 

2.3692 

2 

59 

1.1032 

2.3677 

1 

60 

1.1034 

2.3662 

0 

f 

Csc 

Sec 

r 

(245°)  65° 


25°  (205°)  (334°)  154° 


/ 

Sec 

Csc 

/ 

0 

1.1034 

2.3662 

60 

1 

1.1035 

2.3647 

59 

2 

1.1037 

2.3633 

58 

3 

1.1038 

2.3618 

57 

4 

1.1040 

2.3603 

56 

5 

1.1041 

2.3588 

55 

6 

1.1043 

2.3574 

54 

7 

1.1044 

2.3559 

53 

8 

1.1046 

2.3545 

52 

9 

1.1047 

2.3530 

51 

10 

1.1049 

2.3515 

50 

11 

1.1050 

2.3501 

49 

12 

1.1052 

2.3486 

48 

13 

1.1053 

2.3472 

47 

14 

1.1055 

2.3457 

46 

15 

1.1056 

2.3443 

45 

16 

1.1058 

2.3428 

44 

17 

1.1059 

2.3414 

43 

18 

1.1061 

2.3400 

42 

19 

1.1062 

2.3385 

41 

20 

1.1064 

2.3371 

40 

21 

1.1066 

2.3356 

39 

22 

1.1067 

2.3342 

38 

23 

1.1069 

2.3328 

37 

24 

1.1070 

2.3314 

36 

25 

1.1072 

2.3299 

35 

26 

1.1073 

2.3285 

34 

27 

1.1075 

2.3271 

33 

28 

1.1076 

2.3257 

32 

29 

1.1078 

2.3242 

31 

30 

1.1079 

2.3228 

30 

31 

1.1081 

2.3214 

29 

32 

1.1082 

2.3200 

28 

33 

1.1084 

2.3186 

27 

34 

1.1085 

2.3172 

26 

35 

1.1087 

2.3158 

25 

36 

1.1089 

2.3144 

24 

37 

1.1090 

2.3130 

23 

38 

1.1092 

2.3115 

22 

39 

1.1093 

2.3101 

21 

40 

1.1095 

2.3088 

20 

41 

1.1096 

2.3074 

19 

42 

1.1098 

2.3060 

18 

43 

1.1099 

2.3046 

17 

44 

1.1101 

2.3032 

16 

45 

1.1102 

2.3018 

15 

46 

1.1104 

2.3004 

14 

47 

1.1106 

2.2990 

13 

48 

1.1107 

2.2976 

12 

49 

1.1109 

2.2962 

11 

50 

1.1110 

2.2949 

10 

51 

1.1112 

2.2935 

9 

52 

1.1113 

2.2921 

8 

53 

1.1115 

2.2907 

7 

54 

1.1117 

2.2894 

6 

55 

1.1118 

2.2880 

5 

56 

1.1120 

2.2866 

4 

57 

1.1121 

2.2853 

3 

58 

1.1123 

2.2839 

2 

59 

1.1124 

2.2825 

1 

60 

1.1126 

2.2812 

0 

/ 

Csc 

Sec 

t 

115°  (295°)  (244°)  64° 


26°  f206°l  (333°)  153° 


/ 

Sec 

Csc 

r 

0 

1.1126 

2.2812 

60 

1 

1.1128 

2.2798 

59 

2 

1.1129 

2.2785 

58 

3 

1.1131 

2.2771 

57 

4 

1.1132 

2.2757 

56 

5 

1.1134 

2.2744 

55 

6 

1.1136 

2.2730 

54 

7 

1.1137 

2.2717 

53 

8 

1.1139 

2.2703 

52 

9 

1.1140 

2.2690 

51 

10 

1.1142 

2.2677 

50 

11 

1.1143 

2.2663 

49 

12 

1.1145 

2.2650 

48 

13 

1.1147 

2.2636 

47 

14 

1.1148 

2.2623 

46 

15 

1.1150 

2.2610 

45 

16 

1.1151 

2.2596 

44 

17 

1.1153 

2.2583 

43 

18 

1.1155 

2.2570 

42 

19 

1.1156 

2.2556 

41 

20 

1.1158 

2.2543 

40 

21 

1.1159 

2.2530 

39 

22 

1.1161 

2.2517 

38 

23 

1.1163 

2.2504 

37 

24 

1.1164 

2.2490 

36 

25 

1.1166 

2.2477 

35 

26 

1.1168 

2.2464 

34 

27 

1.1169 

2.2451 

33 

28 

1.1171 

2.2438 

32 

29 

1.1172 

2.2425 

31 

30 

1.1174 

2.2412 

30 

31 

1.1176 

2.2399 

29 

32 

1.1177 

2.2385 

28 

33 

1.1179 

2.2372 

27 

34 

1.1180 

2.2359 

26 

35 

1.1182 

2.2346 

25 

36 

1.1184 

2.2333 

24 

37 

1.1185 

2.2320 

23 

38 

1.1187 

2.2308 

22 

39 

1.1189 

2.2295 

21 

40 

1.1190 

2.2282 

20 

41 

1.1192 

2.2269 

19 

42 

1.1194 

2.2256 

18 

43 

1.1195 

2.2243 

17 

44 

1.1197 

2.2230 

16 

45 

1.1198 

2.2217 

15 

46 

1.1200 

2.2205 

14 

47 

1.1202 

2.2192 

13 

48 

1.1203 

2.2179 

12 

49 

1.1205 

2.2166 

11 

50 

1.1207 

2.2153 

10 

51 

1.1208 

2.2141 

9 

52 

1.1210 

2.2128 

8 

53 

1.1212 

2.2115 

7 

54 

1.1213 

2.2103 

6 

55 

1.1215 

2.2090 

5 

56 

1.1217 

2.2077 

4 

57 

1.1218 

2.2065 

3 

58 

1.1220 

2.2052 

2 

59 

1.1222 

2.2039 

1 

60 

1.1223 

2.2027 

0 

/ 

Csc 

Sec 

7 

116°  (296°) 


114°  (294°) 
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Table  6.5(d)  (Cont'd) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


27°  < 207°^  (332°^  152° 


/ 

Sec 

Csc 

/ 

0 

1.1223 

2.2027 

60 

1 

1 1225 

2.2014 

59 

2 

1.1227 

22002 

58 

3 

1.1228 

2 1989 

57 

4 

1.1230 

2.1977 

56 

5 

1.1232 

2.1964 

55 

6 

1.1233 

2 1952 

54 

7 

1.1235 

2 1939 

53 

8 

1.1237 

2.1927 

52 

9 

1.1238 

2.1914 

51 

10 

1.1240 

2.1902 

50 

11 

1 1242 

2 1890 

49 

12 

1.1243 

21877 

48 

13 

1 1245 

2.1865 

47 

14 

1.1247 

2.1852 

I 46 

15 

1.1248 

2 1840 

45 

16 

1 1250 

2 1828 

44 

17 

1 1252 

2 1815 

43 

18 

1.1253 

2 1803 

42 

19 

1.1255 

2.1791 

41 

20 

1.1257 

2.1779  | 

40 

21 

1 1259 

2.1766 

39 

22 

1 1260 

2 1754 

38 

23 

1 1262 

2.1742 

37 

24 

1.1264 

2.1730 

36 

25 

1.1265 

2.1718 

35 

26 

1.1267 

2.1705 

34 

27 

11269 

2.1693 

33 

28 

1.1270 

2.1681  i 

32 

29 

1.1272 

2.1669 

31 

30 

1.1274 

21657 

30 

31 

1.1276 

2.1645 

29 

32 

1.1277 

2.1633  1 

28 

33 

11279 

2.1621 

27 

34  | 

1.1281 

2.1609  i 

26 

35 

1.1282 

2.1596 

25 

36 

1 1284 

2.1584 

24 

37 

11286 

2 1572 

23 

38 

11288 

2 1560 

22 

39 

11289 

2.1549 

21 

40 

1.1291 

2 1537 

20 

41 

1.1293 

2.1525 

19 

42 

1.1294 

2.1513 

18 

43 

11296 

2.1501 

17 

44 

1.1298 

2.1489 

16 

45 

1.1300 

2.1477 

15 

46 

11301 

2.1465 

14 

47 

| 1.1303 

2 1453  ' 

13 

48 

1 1.1305 

21441  i 

12 

49 

1.1307 

2.1430 

11 

50 

1.1308 

2.1418 

10 

51 

1.1310 

2.1406 

9 

52  1 

11312 

2.1394 

8 

*3 

11313 

2.1382 

7 

1.1315 

2.1371 

6 

55 

1.1317 

2.1359 

5 

56 

11319 

2.1347 

4 

57 

11320 

2 1336 

3 

58 

11322 

2 1324 

2 

' 59 

1.1324 

2.1312  j 

1 

1 60 

1.1326 

2.1301 

0 

I / 

Csc 

Sec 

r 

117  297  242  62 


28 5 208J>  f331°> 151° 


! 

Sec 

Csc 

/ 

0 

1.1326 

2.1301 

60 

1 

1.1327 

2 1289 

59 

2 

1 1329 

2.1277 

58 

3 

1.1331 

2.1266 

57 

4 

1.1333 

2.1254 

56 

5 

1.1334 

2.1242 

55 

6 

1.1336 

2.1231 

54 

7 

1.1338 

2.1219 

53 

8 

1.1340 

2 1208 

52 

9 

1.1342 

2.1196 

51 

10 

1.1343 

2.1185 

50 

11 

1.1345 

2.1173 

49 

12 

1.1347 

2.1162 

48 

13 

1.1349 

2 1150 

47 

14 

1.1350 

2.1139 

46 

15 

1.1352 

2.1127 

45 

16 

1.1354 

2.1116 

44 

17 

1.1356 

2.1105 

43 

18 

1.1357 

2 1093 

42 

19 

1 1359 

2.1082 

41 

20 

1.1361 

2.1070 

40 

21 

1.1363 

2.1059 

39 

22 

1.1365 

2.1048 

38 

23 

1.1366 

2.1036 

37 

24 

1.1368 

2.1025 

36 

25 

1.1370 

2.1014 

35 

26 

1.1372 

2.1002 

34 

27 

1.1374 

2.0991 

33 

28 

1.1375 

2.0980 

32 

29 

1.1377 

2.0969 

31 

30 

1.1379 

2.0957 

30 

31 

1.1381 

2.0946 

29 

32 

1.1383 

2.0935 

28 

33 

1.1384 

2.0924 

27 

34 

1.1386 

2.0913 

26 

35 

1.1388 

2.0901 

25 

36 

1.1390 

2.0890 

24 

37 

1.1392 

2.0879 

23 

38 

1.1393 

2.0868 

22 

39 

1.1395 

2.0857 

21 

40 

1.1397 

2.0846 

20 

41 

1.1399 

2.0835 

19 

42 

1.1401 

2.0824 

18 

43 

1.1402 

2.0813 

17 

44 

1.1404 

2.0802 

16 

45 

1.1406 

2.0791 

15 

46 

1.1408 

2.0779 

14 

47 

1.1410 

2.0768 

13 

48 

1.1412 

2.0757 

12 

49 

1.1413 

2.0747 

11 

50 

1.1415 

2.0736 

10 

51 

1.1417 

2.0725 

9 

52 

1.1419 

2.0714 

8 

53 

1.1421 

2.0703 

7 

54 

1.1423 

2.0692 

6 

55 

1.1424 

2.0681 

5 

56 

1.1426 

2.0670 

4 

57 

1.1428 

2.0659 

3 

58 

1.1430 

2.0648 

2 

59 

1.1432 

2.0637 

1 

60 

1.1434 

2.0627 

0 

7 

Csc 

Sec 

/ 

118  298°)  ^41°j  61° 


29  <209°)  (330°)  150° 


/ 

Sec 

Csc 

/ 

0 

1 1434 

2 0627 

60 

1 

1.1435 

2.0616 

59 

2 

1 1437 

2.0605 

58 

3 

1.1439 

2 0594 

57 

4 

1.1441 

2.0583 

56 

5 

1.1443 

2.0573 

55 

6 

1.1445 

2.0562 

54 

7 

1.1446 

2.0551 

53 

8 

1.1448 

2.0540 

52 

9 

1.1450 

2.0530 

51 

10 

1.1452 

2.0519 

50 

11 

1.1454 

2.0508 

49 

12 

1.1456 

2.0498 

48 

13 

1.1458 

2.0487 

47 

14 

1.1460 

2.0476 

46 

15 

1.1461 

2.0466 

45 

16 

1.1463 

2.0455 

44 

17 

1.1465 

2.0445 

43 

18 

1.1467 

2.0434 

42 

19 

1.1469 

2.0423 

41 

20 

1.1471 

2.0413 

40 

21 

1.1473 

2.0402 

39 

22 

1.1474 

2.0392 

38 

23 

1.1476 

2.0381 

37 

24 

1.1478 

2.0371 

36 

25 

1.1480 

2.0360 

35 

26 

1.1482 

2.0350 

34 

27 

1.1484 

2.0339 

33 

28 

1.1486 

2.0329 

32 

29 

1.1488 

2.0318 

31 

30 

1.1490 

2.0308 

30 

31 

1.1491 

2.0297 

29 

32 

1.1493 

2.0287 

28 

33 

1.1495 

2.0276 

27 

34 

1.1497 

2.0266 

26 

35 

1.1499 

2.0256 

25 

36 

1.1501 

2.0245 

24 

37 

1.1503 

2.0235 

23 

38 

1.1505 

2.0225 

22 

39 

1.1507 

2.0214 

21 

40 

1.1509 

2.0204 

20 

41 

1.1510 

2.0194 

19 

42 

1.1512 

2.0183 

18 

43 

1.1514 

2.0173 

17 

44 

1.1516 

2.0163 

16 

45 

1.1518 

2.0152 

15 

46 

1.1520 

2.0142 

14 

47 

1.1522 

2.0132 

13 

48 

1.1524 

2.0122 

12 

49 

1.1526 

2.0112 

11 

50 

1.1528 

2.0101 

10 

51 

1.1530 

2.0091 

9 

52 

1.1532 

2.0081 

8 

53 

1.1533 

2.0071 

7 

54 

1.1535 

2.0061 

6 

55 

1.1537 

2.0051 

5 

56 

1.1539 

2.0040 

4 

57 

1.1541 

2.0030 

3 

58 

1.1543 

2.0020 

2 

59 

1.1545 

2.0010 

1 

60 

1.1547 

2.0000 

0 

/ 

Csc 

Sec 

/ 

119°  (299°)  (240°)  60° 
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Table  6.5(d)  (Cont’d) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


30°  (210°)  (329°)  149° 


f 

Sec 

Csc 

r 

0 

1.1547 

2.0000 

60 

1 

1.1549 

1.9990 

59 

2 

1.1551 

1.9980 

58 

3 

1.1553 

1.9970 

57 

4 

1.1555 

1.9960 

56 

5 

1.1557 

1.9950 

55 

6 

1.1559 

1.9940 

54 

7 

1.1561 

1.9930 

53 

8 

1.1563 

1.9920 

52 

9 

1.1565 

1.9910 

51 

10 

1.1566 

1.9900 

50 

11 

1.1568 

1.9890 

49 

12 

1.1570 

1.9880 

48 

13 

1.1572 

1.9870 

47 

14 

1.1574 

1.9860 

46 

15 

1.1576 

1.9850 

45 

16 

1.1578 

1.9840 

44 

17 

1.1580 

1.9830 

43 

18 

1.1582 

1.9821 

42 

19 

1.1584 

1.9811 

41 

20 

1.1586 

1.9801 

40 

21 

1.1588 

1.9791 

39 

22 

1.1590 

1.9781 

38 

23 

1.1592 

1.9771 

37 

24 

1.1594 

1.9762 

36 

25 

1.1596 

1.9752 

35 

26 

1.1598 

1.9742 

34 

27 

1.1600 

1.9732 

33 

28 

1.1602 

1.9722 

32 

29 

1.1604. 

1.9713 

31 

30 

1.1606 

1.9703 

30 

31 

1.1608 

1.9693 

29 

32 

1.1610 

1.9684 

28 

33 

1.1612 

1.9674 

27 

34 

1.1614 

1.9664 

26 

35 

1.1616 

1.9654 

25 

36 

1.1618 

1.9645 

24 

37 

1.1620 

1.9635 

23 

38 

1.1622 

1.9625 

22 

39 

1 1624 

1.9616 

21 

40 

1.1626 

1.9606 

20 

41 

1.1628 

1.9597 

19 

42 

1.1630 

1.9587 

18 

43 

1.1632 

1.9577 

17 

44 

1.1634 

1.9568 

16 

45 

1.1636 

1.9558 

15 

46 

1.1638 

1.9549 

14 

47 

1.1640 

1.9539 

13 

48 

1.1642 

1.9530 

12 

49 

1.1644 

1.9520 

11 

50 

1.1646 

1.9511 

10 

51 

1.1648 

1.9501 

9 

52 

1.1650 

1.9492 

8 

53 

1.1652 

1.9482 

7 

54 

1.1654 

1.9473 

6 

55 

1.1656 

1.9463 

5 

56 

1.1658 

1.9454 

4 

57 

1.1660 

1.9444 

3 

58 

1.1662 

1.9435 

2 

59 

1.1664 

1.9425 

1 

60 

1.1666 

1.9416 

0 

/ 

Csc 

Sec 

/ 

120°  (300°)  (239°)  59° 


31°  (211°)  (328°)  148° 


f 

Sec 

Csc 

/ 

0 

1.1666 

1.9416 

60 

1 

1.1668 

1.9407 

59 

2 

1.1670 

1.9397 

58 

3 

1.1672 

1.9388 

57 

4 

1.1675 

1.9379 

56 

5 

1.1677 

1.9369 

55 

6 

1.1679 

1.9360 

54 

7 

1.1681 

1.9351 

53 

8 

1.1683 

1.9341 

52 

9 

1.1685 

1.9332 

51 

10 

1.1687 

1.9323 

50 

11 

1.1689 

1.9313 

49 

12 

1.1691 

1.9304 

48 

13 

1.1693 

1.9295 

47 

14 

1.1695 

1.9285 

46 

15 

1.1697 

1.9276 

45 

16 

1.1699 

1.9267 

44 

17 

1.1701 

1.9258 

43 

18 

1.1703 

1.9249 

42 

19 

1.1705 

1.9239 

41 

20 

1.1707 

1.9230 

40 

21 

1.1710 

1.9221 

39 

22 

1.1712 

1.9212 

38 

23 

1.1714 

1.9203 

37 

24 

1.1716 

1.9194 

36 

25 

1.1718 

1.9184 

35 

26 

1.1720 

1.9175 

34 

27 

1.1722 

1.9166 

33 

28 

1.1724 

1.9157 

32 

29 

1.1726 

1.9148 

31 

30 

1.1728 

1.9139 

30 

31 

1.1730 

1.9130 

29 

32 

1.1732 

1.9121 

28 

33 

1.1735 

1.9112 

27 

34 

1.1737 

1.9103 

26 

35 

1.1739 

1.9094 

25 

36 

1.1741 

1.9084 

24 

37 

1.1743 

1.9075 

23 

38 

1.1745 

1.9066 

22 

39 

1.1747 

1.9057 

21 

40 

1.1749 

1.9048 

20 

41 

1.1751 

1.9039 

19 

42 

1.1753 

1.9031 

18 

43 

1.1756 

1.9022 

17 

44 

1.1758 

1.9013 

16 

45 

1.1760 

1.9004 

15 

46 

1.1762 

1.8995 

14 

47 

1.1764 

1.8986 

13 

48 

1.1766 

1.8977 

12 

49 

1.1768 

1.8968 

11 

50 

1.1770 

1.8959 

10 

51 

1.1773 

1.8950 

9 

52 

1.1775 

1.8941 

8 

53 

1.1777 

1.8933 

7 

54 

1.1779 

1.8924 

6 

55 

1.1781 

1.8915 

5 

56 

1.1783 

1.8906 

4 

57 

1.1785 

1.8897 

3 

58 

1.1788 

1.8888 

2 

59 

1.1790 

1.8880 

1 

60 

1.1792 

1.8871 

0 

f 

Csc 

Sec 

f 

121°  (301°)  (238°)  58° 


32°  (212°)  (327°)  147° 


t 

Sec 

Csc 

r 

0 

1.1792 

1.8871 

60 

1 

1.1794 

1.8862 

59 

2 

1.1796 

1.8853 

58 

3 

1.1798 

1.8844 

57 

4 

1.1800 

1.8836 

56 

5 

1.1803 

1.8827 

55 

6 

1.1805 

1.8818 

54 

7 

1.1807 

1.8810 

53 

8 

1.1809 

1.8801 

52 

9 

1.1811 

1.8792 

51 

10 

1.1813 

1.8783 

50 

11 

1.1815 

1.8775 

49 

12 

1.1818 

1.8766 

48 

13 

1.1820 

1.8757 

47 

14 

1.1822 

1.8749 

46 

15 

1.1824 

1.8740 

45 

16 

1.1826 

1.8731 

44 

17 

1.1828 

1.8723 

43 

18 

1.1831 

1.8714 

42 

19 

1.1833 

1.8706 

41 

20 

1.1835 

1.8697 

40 

21 

1.1837 

1.8688 

39 

22 

1.1839 

1.8680 

38 

23 

1.1842 

1.8671 

37 

24 

1.1844 

1.8663 

36 

25 

1.1846 

1.8654 

35 

26 

1.1848 

1.8646 

34 

27 

1.1850 

1.8637 

33 

28 

1.1852 

1.8629 

32 

29 

1.1855 

1.8620 

31 

30 

1.1857 

1.8612 

30 

31 

1.1859 

1.8603 

29 

32 

1.1861 

1.8595 

28 

33 

1.1863 

1.8586 

27 

34 

1.1866 

1.8578 

26 

35 

1.1868 

1.8569 

25 

36 

1.1870 

1.8561 

24 

37 

1.1872 

1.8552 

23 

38 

1.1875 

1.8544 

22 

39 

1.1877 

1.8535 

21 

40 

1.1879 

1.8527 

20 

41 

1.1881 

1.8519 

19 

42 

1.1883 

1.8510 

18 

43 

1.1886 

1.8502 

17 

44 

1.1888 

1.8494 

16 

45 

1.1890 

1.8485 

15 

46 

1.1892 

1.8477 

14 

47 

1.1895 

1.8468 

13 

48 

1.1897 

1.8460 

12 

49 

1.1899 

1.8452 

11 

50 

1.1901 

1.8443 

10 

51 

1.1903 

1.8435 

9 

52 

1.1906 

1.8427 

8 

53 

1.1908 

1.8419 

7 

54 

1.1910 

1.8410 

6 

55 

1.1912 

1.8402 

5 

56 

1.1915 

1.8394 

4 

57 

1.1917 

1.8385 

3 

58 

1.1919 

1.8377 

2 

59 

1.1921 

1.8369 

1 

60 

1.1924 

1.8361 

0 

/ 

Csc 

Sec 

/ 

122°  (302°)  (237°)  57° 
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Table  6.5(d)  (Cont’d) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


33V2130,>  (326°'  146"  34  (214°)  (325°'.  145  35'  215°)  (324°^  144" 


/ 

Sec 

Csc 

/ 

/ 

Sec 

Csc 

/ 

/ 

Sec 

Csc 

/ 

0 

1 1924 

1.8361 

60 

0 

1.2062 

1.7883 

60 

0 

1.2208 

1.7434 

60 

1 

1 1926 

1.8353 

59 

1 

1.2065 

1.7875 

59 

1 

1.2210 

1.7427 

59 

2 

1.1928 

1.8344 

58 

2 

1.2067 

1.7868 

58 

2 

1.2213 

1.7420 

58 

3 

1.1930 

1.8336 

57 

3 

1.2069 

1.7860 

57 

3 

1.2215 

1.7413 

57 

4 

1.1933 

1.8328 

56 

4 

1.2072 

1.7852 

56 

4 

1.2218 

1.7406 

56 

5 

1.1935 

1.8320 

55 

5 

1.2074 

1.7844 

55 

5 

1.2220 

1.7398 

55 

6 

1.1937 

1.8312 

54 

6 

1.2076 

1.7837 

54 

6 

1.2223 

1.7391 

54 

7 

1 1939 

1.8303 

53 

7 

1.2079 

1.7829 

53 

7 

1.2225 

1.7384 

53 

8 

1 1942 

1.8295 

52 

8 

1 2081 

1.7821 

52 

8 

1.2228 

1.7377 

52 

9 

1.1944 

1.8287 

51 

9 

1.2084 

1.7814 

51 

9 

1.2230 

1.7370 

51 

10 

1.1946 

1.8279 

50 

10 

1.2086 

1.7806 

50 

10 

1.2233 

1.7362 

50 

11 

1 1949 

1.8271 

49 

11 

1.2088 

1.7799 

49 

11 

1.2235 

1.7355 

49 

12 

1 1951 

1 8263 

48 

12 

1.2091 

1.7791 

48 

12 

1.2238 

1.7348 

48 

13 

1 1953 

1 8255 

47 

13 

1.2093 

1.7783 

47 

13 

1.2240 

1.7341 

47 

14 

1.1955 

1.8247 

46 

14 

1.2096 

1.7776 

46 

14 

1.2243 

1.7334 

46 

15 

1.1958 

1.8238 

45 

15 

1.2098 

1.7768 

45 

15 

1.2245 

1.7327 

45 

16 

1.1960 

1.8230 

44 

16 

1.2100 

1.7761 

44 

16 

1.2248 

1.7320 

44 

17 

1 1962 

1.8222 

43 

17 

1.2103 

1.7753 

43 

17 

1.2250 

1.7312 

43 

18 

1 1964 

1.8214 

42 

18 

1.2105 

1.7745 

42 

18 

1.2253 

1.7305 

42 

19 

1.1967 

1.8206 

41 

19 

1.2108 

1.7738 

41 

19 

1.2255 

1.7298 

41 

20 

1 1969 

1.8198 

40 

20 

1.2110 

1.7730 

40 

20 

1.2258 

1.7291 

40 

21 

1.1971 

1 8190 

39 

21 

1.2112 

1.7723 

39 

21 

1.2260 

1.7284 

39 

22 

1.1974 

1.8182 

38 

22 

1.2115 

1.7715 

38 

22 

1.2263 

1.7277 

38 

23 

1.1976 

1.8174 

37 

23 

1.2117 

1.7708 

37 

23 

1.2265 

1.7270 

37 

24 

1.1978 

1.8166 

36 

24 

1.2120 

1.7700 

36 

24 

1.2268 

1.7263 

36 

25 

1 1981 

1.8158 

35 

25 

1.2122 

1.7693 

35 

25 

1.2271 

1.7256 

35 

26 

1.1983 

1.8150 

34 

26 

1.2124 

1.7685 

34 

26 

1.2273 

1.7249 

34 

27 

1 1985 

1.8142 

33 

27 

1.2127 

1.7678 

33 

27 

1.2276 

1.7242 

33 

28 

11987 

1.8134 

32 

28 

1.2129 

1.7670 

32 

28 

1.2278 

1.7235 

32 

29 

1.1990 

1.8126 

31 

29 

1.2132 

1.7663 

31 

29 

1.2281 

1.7228 

31 

30 

1.1992 

1.8118 

30 

30 

1.2134 

1.7655 

30 

30 

1.2283 

1.7221 

30 

31 

11994 

1.8110 

29 

31 

1.2136 

1.7648 

29 

31 

1.2286 

1.7213 

29 

32 

1.1997 

1.8102 

28 

32 

1.2139 

1.7640 

28 

32 

1.2288 

1.7206 

28 

33 

11999 

1.8094 

27 

33 

1.2141 

1.7633 

27 

33 

1.2291 

1.7199 

27 

34 

1.2001 

1.8086 

26 

34 

1.2144 

1.7625 

26 

34 

1.2293 

1.7192 

26 

35 

1.2004 

1.8078 

25 

35 

1.2146 

1.7618 

25 

35 

1.2296 

1.7185 

25 

36 

1.2006 

1.8070 

24 

36 

1.2149 

1.7610 

24 

36 

1.2299 

1.7179 

24 

37 

1.2008 

1.8062 

23 

37 

1.2151 

1.7603 

23 

37 

1.2301 

1.7172 

23 

38 

12011 

1.8055 

22 

38 

1.2154 

1.7596 

22 

38 

1.2304 

1.7165 

22 

39 

1.2013 

1.8047 

21 

39 

1.2156 

1.7588 

21 

39 

1.2306 

1.7158 

21 

40 

1.2015 

1.8039 

20 

40 

1.2158 

1.7581 

20 

40 

1.2309 

1.7151 

20 

41 

I 1.2018 

1.8031 

19 

41 

1.2161 

1.7573 

19 

41 

1.2311 

1.7144 

19 

42 

! 1.2020 

1.8023 

18 

42 

1.2163 

1.7566 

18 

42 

1.2314 

1.7137 

18 

43 

1 2022 

1.8015 

17 

43 

1.2166 

1.7559 

17 

43 

1.2317 

1.7130 

17 

44 

1.2025 

1.8007 

16 

44 

1.2168 

1.7551 

16 

44 

1.2319 

1.7123 

16 

45 

1.2027 

1.8000 

15 

45 

1.2171 

1.7544 

15 

45 

1.2322 

1.7116 

15 

46 

1.2029 

1.7992 

14 

46 

1.2173 

1.7537 

14 

46 

1.2324 

1.7109 

14 

47 

1.2032 

1.7984 

13 

47 

1.2176 

1.7529 

13 

47 

1.2327 

1.7102 

13 

48 

1.2034 

1.7976 

12 

48 

1.2178 

1.7522 

12 

48 

1.2329 

1.7095 

12 

49 

1.2036 

1.7968 

U 

49 

1.2181 

1.7515 

11 

49 

1.2332 

1.7088 

11 

50 

1.2039 

1.7960 

10 

50 

1.2183 

1.7507 

10 

50 

1.2335 

1.7081 

10 

51 

1.2041 

1.7953 

9 

51 

1 2185 

1.7500 

9 

51 

1.2337 

1.7075 

9 

52 

1 2043 

1.7945 

8 

52 

1.2188 

1.7493 

8 

52 

1.2340 

1.7068 

8 

53 

1 2046 

1.7937 

7 

53 

1.2190 

1.7485 

7 

53 

1.2342 

1.7061 

7 

54 

1.2048 

1.7929 

6 

54 

1.2193 

1.7478 

6 

54 

1.2345 

1.7054 

6 

55 

1 2050 

1.7922 

5 

55 

1.2195 

1.7471 

5 

55 

1.2348 

1.7047 

5 

56 

1 2053 

1.7914 

4 

56 

1.2198 

1.7463 

4 

56 

1.2350 

1.7040 

4 

57 

1 2055 

1.7906 

3 

57 

1.2200 

1.7456 

3 

57 

1.2353 

1.7033 

3 

58 

12057 

1.7898 

2 

58 

1.2203 

1.7449 

2 

58 

1.2355 

1.7027 

2 

59 

1 2060 

1.7891 

1 

59 

1.2205 

1.7442 

1 

59 

1.2358 

1.7020 

1 

60 

1.2062 

1.7883 

0 

60 

1.2208 

1.7434 

0 

60 

1.2361 

1.7013 

0 

/ 

Csc 

Sec 

/ 

t 

Csc 

Sec 

/ 

/ 

Csc 

Sec 

/ 

m 303'  236  56  124  304°)  (235°)  55°  125°  (305°)  (234°;  54° 
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Table  6.5(d)  (Cont’d) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 

36°  (216°)  (323°)  143'  37°  (217°)  (322°^  142°  38°  (218°)  (321°)  141° 


Csc 


Sec 


Csc 


Sec 


Csc 


/ 

Sec 

0 

1.2361 

1 

1.2363 

2 

1.2366 

3 

1.2369 

4 

1.2371 

5 

1.2374 

6 

1.2376 

7 

1.2379 

8 

1.2382 

9 

1.2384 

10 

1.2387 

11 

1.2390 

12 

1.2392 

13 

1.2395 

14 

1.2397 

15 

1.2400 

16 

1.2403 

17 

1.2405 

18 

1.2408 

19 

1.2411 

20 

1.2413 

21 

1.2416 

22 

1.2419 

23 

1.2421 

24 

1.2424 

25 

1.2427 

26 

1.2429 

27 

1.2432 

28 

1.2435 

29 

1.2437 

30 

1.2440 

31 

1.2443 

32 

1.2445 

33 

1.2448 

34 

1.2451 

35 

1.2453 

36 

1.2456 

37 

1.2459 

38 

1.2462 

39 

1.2464 

40 

1.2467 

41 

1.2470 

42 

1.2472 

43 

1.2475 

44 

1.2478 

45 

1.2480 

46 

1.2483 

47 

1.2486 

48 

1.2489 

49 

1.2491 

50 

1.2494 

51 

1.2497 

52 

1.2499 

53 

1.2502 

54 

1.2505 

55 

1.2508 

56 

1.2510 

57 

1.2513 

58 

1.2516 

59 

1.2519 

60 

1.2521 

/ 

Csc 

1.7013 

60 

1.7006 

59 

1.6999 

58 

1.6993 

57 

1.6986 

56 

1.6979 

55 

1.6972 

54 

1.6966 

53 

1.6959 

52 

1.6952 

51 

1.6945 

50 

1.6939 

49 

1.6932 

48 

1.6925 

47 

1.6918 

46 

1.6912 

45 

1.6905 

44 

1.6898 

43 

1.6892 

42 

1.6885 

41 

1.6878 

40 

1.6871 

39 

1.6865 

38 

1.6858 

37 

1.6852 

36 

1.6845 

35 

1.6838 

34 

1.6832 

33 

1.6825 

32 

1.6818 

31 

1.6812 

30 

1.6805 

29 

1.6799 

28 

1.6792 

27 

1.6785 

26 

1.6779 

25 

1.6772 

24 

1.6766 

23 

1.6759 

22 

1.6753 

21 

1.6746 

20 

1.6739 

19 

1.6733 

18 

1.6726 

17 

1.6720 

16 

1.6713 

15 

1.6707 

14 

1.6700 

13 

1.6694 

12 

1.6687 

11 

1.6681 

10 

1.6674 

9 

1.6668 

8 

1.6661 

7 

1.6655 

6 

1.6649 

5 

1.6642 

4 

1.6636 

3 

1.6629 

2 

1.6623 

1 

1.6616 

0 

Sec 

/ 

(233°)  53° 

0 

1.2521 

1 

1.2524 

2 

1.2527 

3 

1.2530 

4 

1.2532 

5 

1.2535 

6 

1.2538 

7 

1.2541 

8 

1.2543 

9 

1.2546 

10 

1.2549 

11 

1.2552 

12 

1.2554 

13 

1.2557 

14 

1.2560 

15 

1.2563 

16 

1.2566 

17 

1.2568 

18 

1.2571 

19 

1.2574 

20 

1.2577 

21 

1.2579 

22 

1.2582 

23 

1.2585 

24 

1.2588 

25 

1.2591 

26 

1.2593 

27 

1.2596 

28 

1.2599 

29 

1.2602 

30 

1.2605 

31 

1.2608 

32 

1.2610 

33 

1.2613 

34 

1.2616 

35 

1.2619 

36 

1.2622 

37 

1.2624 

38 

1.2627 

39 

1.2630 

40 

1.2633 

41 

1.2636 

42 

1.2639 

43 

1.2641 

44 

1.2644 

45 

1.2647 

46 

1.2650 

47 

1.2653 

48 

1.2656 

49 

1.2659 

50 

1.2661 

51 

1.2664 

52 

1.2667 

53 

1.2670 

54 

1.2673 

55 

1.2676 

56 

1.2679 

57 

1.2682 

58 

1.2684 

59 

1.2687 

60 

1.2690 

/ 

Csc 

127°  (307°) 


1.6616 

60 

1.6610 

59 

1.6604 

58 

1.6597 

57 

1.6591 

56 

1.6584 

55 

1.6578 

54 

1.6572 

53 

1.6565 

52 

1.6559 

51 

1.6553 

50 

1.6546 

49 

1.6540 

48 

1.6534 

47 

1.6527 

46 

1.6521 

45 

1.6515 

44 

1.6508 

43 

1.6502 

42 

1.6496 

41 

1.6489 

40 

1.6483 

39 

1.6477 

38 

1.6471 

37 

1.6464 

36 

1.6458 

35 

1.6452 

34 

1.6446 

33 

1.6439 

32 

1.6433 

31 

1.6427 

30 

1.6421 

29 

1.6414 

28 

1.6408 

27 

1.6402 

26 

1.6396 

25 

1.6390 

24 

1.6383 

23 

1.6377 

22 

1.6371 

21 

1.6365 

20 

1.6359 

19 

1.6353 

18 

1.6346 

17 

1.6340 

16 

1.6334 

15 

1.6328 

14 

1.6322 

13 

1.6316 

12 

1.6310 

11 

1.6303 

10 

1.6297 

9 

1.6291 

8 

1.6285 

7 

1.6279 

6 

1.6273 

5 

1.6267 

4 

1.6261 

3 

1.6255 

2 

1.6249 

1 

1.6243 

0 

Sec 

f 

(232°)  52° 

0 

1.2690 

1 

1.2693 

2 

1.2696 

3 

1.2699 

4 

1.2702 

5 

1.2705 

6 

1.2708 

7 

1.2710 

8 

1.2713 

9 

1.2716 

10 

1.2719 

11 

1.2722 

12 

1.2725 

13 

1.2728 

14 

1.2731 

15 

1.2734 

16 

1.2737 

17 

1.2740 

18 

1.2742 

19 

1.2745 

20 

1.2748 

21 

1.2751 

22 

1.2754 

23 

1.2757 

24 

1.2760 

25 

1.2763 

26 

1.2766 

27 

1.2769 

28 

1.2772 

29 

1.2775 

30 

1.2778 

31 

1.2781 

32 

1.2784 

33 

1.2787 

34 

1.2790 

35 

1.2793 

36 

1.2796 

37 

1.2799 

38 

1.2802 

39 

1.2804 

40 

1.2807 

41 

1.2810 

42 

1.2813 

43 

1.2816 

44 

1.2819 

45 

1.2822 

46 

1.2825 

47 

1.2828 

48 

1.2831 

49 

1.2834 

50 

1.2837 

51 

1.2840 

52 

1.2843 

53 

1.2846 

54 

1.2849 

55 

1.2852 

56 

1.2855 

57 

1.2859 

58 

1.2862 

59 

1.2865 

60 

1.2868 

/ 

Csc 

128°  (308°) 


1.6243 

60 

1.6237 

59 

1.6231 

58 

1.6225 

57 

1.6219 

56 

1.6213 

55 

1.6207 

54 

1.6201 

53 

1.6195 

52 

1.6189 

51 

1.6183 

50 

1.6177 

49 

1.6171 

48 

1.6165 

47 

1.6159 

46 

1.6153 

45 

1.6147 

44 

1.6141 

43 

1 6135 

42 

1.6129 

41 

1.6123 

40 

1.6117 

39 

1.6111 

38 

1.6105 

37 

1.6099 

36 

1.6093 

35 

1.6087 

34 

1.6082 

33 

1.6076 

32 

1.6070 

31 

1.6064 

30 

1.6058 

29 

1.6052 

28 

1.6046 

27 

1.6040 

26 

1.6035 

25 

1.6029 

24 

1.6023 

23 

1.6017 

22 

1.6011 

21 

1.6005 

20 

1.6000 

19 

1.5994 

18 

1.5988 

17 

1.5982 

16 

1.5976 

15 

1.5971 

14 

1.5965 

13 

1.5959 

12 

1.5953 

11 

1.5948 

10 

1.5942 

9 

1.5936 

8 

1.5930 

7 

1.5925 

6 

1.5919 

5 

1.5913 

4 

1.5907 

3 

1.5902 

2 

1.5896 

1 

1.5890 

0 

Sec 

/ 

126°  (306°) 
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(231°)  51c 


Table  6.5(d)  (Cont’d) 

NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


S9°r2190)  (320°  140  40  220®)  319  139  41  ??!°> (318®  138 


/ 

Sec 

Csc 

/ 

/ 

Sec 

Csc 

/ 

/ 

Sec 

Csc 

/ 

0 

1 2868 

1.5890 

60 

0 

1 3054 

1.5557 

60 

0 

1.3250 

1.5243 

60 

1 

1 2871 

1 5884 

59 

1 

1 3057 

1 5552 

59 

1 

1.3253 

1 5237 

59 

2 

1 2874 

1 5879 

58 

2 

1 3060 

1.5546 

58 

2 

1.3257 

1.5232 

58 

3 

1.2877 

1 5873 

57 

3 

1 3064 

1.5541 

57 

3 

1.3260 

1.5227 

57 

4 

1.2880 

1.5867 

56 

4 

1.3067 

1.5536 

56 

4 

1.3264 

1.5222 

56 

5 

1 2883 

1.5862 

55 

5 

1.3070 

1 5530 

55 

5 

1.3267 

1.5217 

55 

6 

1 2886 

1.5856 

54 

6 

1.3073 

1.5525 

54 

6 

1.3270 

1.5212 

54 

7 

1 2889 

1.5850 

53 

7 

1 3076 

1.5520 

53 

7 

1.3274 

1.5207 

53 

8 

1 2892 

1 5845 

52 

8 

1.3080 

1 5514 

52 

8 

1.3277 

1.5202 

52 

9 

1.2895 

1.5839 

51 

9 

1.3083 

1.5509 

51 

9 

1.3280 

1.5197 

51 

10 

1 2898 

1.5833 

50 

10 

1.3086 

1.5504 

50 

10 

1.3284 

1.5192 

50 

11 

1.2901 

1.5828 

49 

11 

1 3089 

1.5498 

49 

11 

1.3287 

1.5187 

49 

12 

1 2904 

1.5822 

48 

12 

1.3093 

1.5493 

48 

12 

1.3291 

1.5182 

48 

13 

1 2907 

1.5816 

47 

13 

1.3096 

1.5488 

47 

13 

1.3294 

1.5177 

47 

14 

1.2910 

1.5811 

46 

14 

1.3099 

1.5482 

46 

14 

1.3297 

1.5172 

46 

15 

1.2913 

1.5805 

45 

15 

1.3102 

1.5477 

45 

15 

1.3301 

1.5167 

45 

16 

1 2916 

1.5800 

44 

16 

1.3105 

1.5472 

44 

16 

1.3304 

1.5162 

44 

17 

1.2919 

1.5794 

43 

17 

1.3109 

1.5466 

43 

17 

1.3307 

1.5156 

43 

18 

1 2923 

1.5788 

42 

18 

1.3112 

1.5461 

42 

18 

1.3311 

1.5151 

42 

19 

1.2926 

1.5783 

41 

19 

1.3115 

1.5456 

41 

19 

1.3314 

1.5146 

41 

20 

1.2929 

1.5777 

40 

20 

1.3118 

1.5450 

40 

20 

1.3318 

1.5141 

40 

21 

1 2932 

1.5771 

39 

21 

1.3122 

1.5445 

39 

21 

1.3321 

1.5136 

39 

22 

1.2935 

1.5766 

38 

22 

1.3125 

1.5440 

38 

22 

1.3325 

1.5131 

38 

23 

1.2938 

1.5760 

37 

23 

1.3128 

1.5435 

37 

23 

1.3328 

1.5126 

37 

24 

1.2941 

1.5755 

36 

24 

1.3131 

1.5429 

36 

24 

1.3331 

1.5121 

36 

25 

1.2944 

1.5749 

35 

25 

1.3135 

1.5424 

35 

25 

1.3335 

1.5116 

35 

26 

1.2947 

1.5744 

34 

26 

1.3138 

1.5419 

34 

26 

1.3338 

1.5111 

34 

27 

1 2950 

1.5738 

33 

27 

1.3141 

1.5413 

33 

27 

1.3342 

1.5107 

33 

28 

1.2953 

1.5732 

32 

28 

1.3144 

1.5408 

32 

28 

1.3345 

1.5102 

32 

29 

1.2957 

1.5727 

31 

29 

1.3148 

1.5403 

31 

29 

1.3348 

1.5097 

31 

30 

1.2960 

1.5721 

30 

30 

1.3151 

1.5398 

30 

30 

1.3352 

1.5092 

30 

31 

1.2963 

1.5716 

29 

31 

1.3154 

1.5392 

29 

31 

1.3355 

1.5087 

29 

32 

1 2966 

1.5710 

28 

32 

1.3157 

1.5387 

28 

32 

1.3359 

1.5082 

28 

33 

1 2969 

1.5705 

27 

33 

1.3161 

1.5382 

27 

33 

1.3362 

1.5077 

27 

34 

1.2972 

1.5699 

26 

34 

1.3164 

1.5377 

26 

34 

1.3366 

1.5072 

26 

35 

1.2975 

1.5694 

25 

35 

1.3167 

1.5372 

25 

35 

1.3369 

1.5067 

25 

36 

1.2978 

1.5688 

24 

36 

1.3171 

1.5366 

24 

36 

1.3373 

1.5062 

24 

37 

1 2981 

1.5683 

23 

37 

1.3174 

1.5361 

23 

37 

1.3376 

1.5057 

23 

38 

1 2985 

1.5677 

22 

38 

1.3177 

1.5356 

22 

38 

1.3380 

1.5052 

22 

39 

1.2988 

1.5672 

21 

39 

1.3180 

1.5351 

21 

39 

1.3383 

1.5047 

21 

40 

1.2991 

1.5666 

20 

40 

1.3184 

1.5345 

20 

40 

1.3386 

1.5042 

20 

41 

1 2994 

1.5661 

19 

41 

1.3187 

1.5340 

19 

41 

1.3390 

1.5037 

19 

42 

1.2997 

1 5655 

18 

42 

1.3190 

1.5335 

18 

42 

1.3393 

1.5032 

18 

43 

1 3000 

1.5650 

17 

43 

1.3194 

1.5330 

17 

43 

1.3397 

1.5027 

17 

44 

1.3003 

1.5644 

16 

44 

1.3197 

1.5325 

16 

44 

1.3400 

1.5023 

16 

45 

1.3307 

1.5639 

15 

45 

1.3200 

1.5320 

15 

45 

1.3404 

1.5018 

15 

46 

1.3010 

1.5633 

14 

46 

1.3203 

1.5314 

14 

46 

1.3407 

1.5013 

14 

47 

1 3013 

1.5628 

13 

47 

1.3207 

1.5309 

13 

47 

1.3411 

1.5008 

13 

48 

1.3016 

1.5622 

12 

48 

1.3210 

1.5304 

12 

48 

1.3414 

1.5003 

12 

49 

1.3019 

1.5617 

11 

49 

1.3213 

1.5299 

11 

49 

1.3418 

1.4998 

11 

50 

1.3022 

1.5611 

10 

50 

1.3217 

1.5294 

10 

50 

1.3421 

1.4993 

10 

51 

1 3026 

1.5606 

9 

51 

1.3220 

1.5289 

9 

51 

1.3425 

1.4988 

9 

52 

1 3029 

1.5601 

8 

52 

1.3223 

1.5283 

8 

52 

1.3428 

1.4984 

8 

53 

1.3032 

1.5595 

7 

53 

1.3227 

1.5278 

7 

53 

1.3432 

1.4979 

7 

54 

1.3035 

1.5590 

6 

54 

1.3230 

1.5273 

6 

54 

1.3435 

1.4974 

6 

55 

1 3038 

1.5584 

5 

55 

1.3233 

1.5268 

5 

55 

1.3439 

1.4969 

5 

56 

1 3041 

1 5579 

4 

56 

1.3237 

1.5263 

4 

56 

1.3442 

1.4964 

4 

57 

1 3045 

1.5573 

3 

57 

1.3240 

1.5258 

3 

57 

1.3446 

1.4959 

3 

58 

1 3048 

1 5568 

2 

58 

1.3243 

1.5253 

2 

58 

1.3449 

1.4954 

2 

59 

1 3051 

1.5563 

1 

59 

1.3247 

1.5248 

1 

59 

1.3453 

1.4950 

1 

60 

1.3054 

1.5557 

0 

60 

1.3250 

1.5243 

0 

60 

1.3456 

1.4945 

0 

/ 

Csc 

Sec 

/ 

/ 

Csc 

Sec 

/ 

/ 

Csc 

Sec 

/ 

129 

*(309°) 

(230- 

SO 

130 

(310°) 

(229°)  49' 

131 

(311°) 

(228°)  48° 
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Tabic  6.5(d)  (Cont’d) 


NATURAL  SECANTS  AND  COSECANTS  OF  ANGLES  IN  DEGREES 


42°  (222°)  (317°)  137° 


f 

Sec 

Csc 

/ 

0 

1.3456 

1.4945 

60 

1 

1.3460 

1.4940 

59 

2 

1.3463 

1.4935 

58 

3 

1.3467 

1.4930 

57 

4 

1.3470 

1.4925 

56 

5 

1.3474 

1.4921 

55 

6 

1.3478 

1.4916 

54 

7 

1.3481 

1.4911 

53 

8 

1.3485 

1.4906 

52 

9 

1.3488 

1.4901 

51 

10 

1 3492 

1.4897 

50 

11 

1.3495 

1.4892 

49 

12 

1.3499 

1.4887 

48 

13 

1.3502 

1.4882 

47 

14 

1.3506 

1.4878 

46 

15 

1.3510 

1.4873 

45 

16 

1.3513 

1.4868 

44 

17 

1.3517 

1.4863 

43 

18 

1.3520 

1.4859 

42 

19 

1.3524 

1.4854 

41 

20 

1.3527 

1.4849 

40 

21 

1.3531 

1.4844 

39 

22 

1.3535 

1.4840 

38 

23 

1.3538 

1.4835 

37 

24 

1.3542 

1.4830 

36 

25 

1.3545 

1.4825 

35 

26 

1.3549 

1.4821 

34 

27 

1.3553 

1.4816 

33  . 

28 

1.35.56 

1.4811 

32 

29 

1.3560 

1.4807 

31 

30 

1.3563 

1.4802 

30 

31 

1.3567 

1.4797 

29 

32 

1.3571 

1.4792 

28 

33 

1.3574 

1.4788 

27 

34 

1.3578 

1.4783 

26 

35 

1.3582 

1.4778 

25 

36 

1.3585 

1.4774 

24 

37 

1.3589 

1.4769 

23 

38 

1.3592 

1.4764 

22 

39 

1.3596 

1.4760 

21 

40 

1.3600 

1.4755 

20 

41 

1.3603 

1.4750 

19 

42 

1.3607 

1.4746 

18 

43 

1.3611 

1.4741 

17 

44 

1.3614 

1.4737 

16 

45 

1.3618 

1.4732 

15 

46 

1.3622 

1.4727 

14 

47 

1.3625 

1.4723 

13 

48 

1.3629 

1.4718 

12 

49 

1.3633 

1.4713 

11 

50 

1.3636 

1.4709 

10 

51 

1.3640 

1.4704 

9 

52 

1.3644 

1.4700 

8 

53 

1.3647 

1.4695 

7 

54 

1.3651 

1.4690 

6 

55 

1.3655 

1.4686 

5 

56 

1.3658 

1.4681 

4 

57 

1.3662 

1.4677 

3 

58 

1.3666 

1.4672 

2 

59 

1.3670 

1.4667 

1 

60 

1.3673 

1.4663 

0 

/ 

Csc 

Sec 

/ 

132°  (312°)  (227°)  47° 


43°  (223°)  (316°)  136° 


/ 

Sec 

Csc 

/ 

0 

1.3673 

1.4663 

60 

1 

1.3677 

1.4658 

59 

2 

1.3681 

1.4654 

58 

3 

1.3684 

1.4649 

57 

4 

1.3688 

1.4645 

56 

5 

1.3692 

1.4640 

55 

6 

1.3696 

1.4635 

54 

7 

1.3699 

1.4631 

53 

8 

1.3703 

1.4626 

52 

9 

1.3707 

1.4622 

51 

10 

1.3711 

1.4617 

50 

11 

1.3714 

1.4613 

49 

12 

1.3718 

1.4608 

48 

13 

1.3722 

1.4604 

47 

14 

1.3726 

1.4599 

46 

15 

1.3729 

1.4595 

45 

16 

1.3733 

1.4590 

44 

17 

1.3737 

1.4586 

43 

18 

1.3741 

1.4581 

42 

19 

1.3744 

1.4577 

41 

20 

1.3748 

1.4572 

40 

21 

1.3752 

1.4568 

39 

22 

1.3756 

1.4563 

38 

23 

1.3759 

1.4559 

37 

24 

1.3763 

1.4554 

36 

25 

1.3767 

1.4550 

35 

26 

1.3771 

1.4545 

34 

27 

1.3775 

1.4541 

33 

28 

1.3778 

1.4536 

32 

29 

1.3782 

1.4532 

31 

30 

1.3786 

1.4527 

30 

31 

1.3790 

1.4523 

29 

32 

1.3794 

1.4518 

28 

33 

1.3797 

1.4514 

27 

34 

1.3801 

1.4510 

26 

35 

1.3805 

1.4505 

25 

36 

1.3809 

1.4501 

24 

37 

1.3813 

1.4496 

23 

38 

1.3817 

1.4492 

22 

39 

1.3820 

1.4487 

21 

40 

1.3824 

1.4483 

20 

41 

1.3828 

1.4479 

19 

42 

1.3832 

1.4474 

18 

43 

1.3836 

1.4470 

17 

44 

1.3840 

1.4465 

16 

45 

1.3843 

1.4461 

15 

46 

1.3847 

1.4457 

14 

47 

1.3851 

1.4452 

13 

48 

1.3855 

1.4448 

12 

49 

1.3859 

1.4443 

11 

50 

1.3863 

1.4439 

10 

51 

1.3867 

1.4435 

9 

52 

1.3871 

1.4430 

8 

53 

1.3874 

1.4426 

7 

54 

1.3878 

1.4422 

6 

55 

1.3882 

1.4417 

5 

56 

1.3886 

1.4413 

4 

57 

1.3890 

1.4409 

3 

58 

1.3894 

1.4404 

2 

59 

1.3898 

1.4400 

1 

60 

1.3902 

1.4396 

0 

/ 

Csc 

Sec 

/ 

133°  (313°)  (226°)  46° 


44°  C224°)  (315°)  135° 


/ 

Sec 

Csc 

/ 

0 

1.3902 

1.4396 

60 

1 

1.3906 

1.4391 

59 

2 

1.3909 

1.4387 

58 

3 

1.3913 

1.4383 

57 

4 

1.3917 

1.4378 

56 

5 

1.3921 

1.4374 

55 

6 

1.3925 

1.4370 

54 

7 

1.3929 

1.4365 

53 

8 

1.3933 

1.4361 

52 

9 

1.3937 

1.4357 

51 

10 

1.3941 

1.4352 

50 

11 

1.3945 

1.4348 

49 

12 

1.3949 

1.4344 

48 

13 

1.3953 

1.4340 

47 

14 

1.3957 

1.4335 

46 

15 

1.3961 

1.4331 

45 

16 

1.3965 

1.4327 

44 

17 

1.3969 

1.4322 

43 

18 

1.3972 

1.4318 

42 

19 

1.3976 

1.4314 

41 

20 

1.3980 

1.4310 

40 

21 

1.3984 

1.4305 

39 

22 

1.3988 

1.4301 

38 

23 

1.3992 

1.4297 

37 

24 

1.3996 

1.4293 

36 

25 

1.4000 

1.4288 

35 

26 

1.4004 

1.4284 

34 

27 

1.4008 

1.4280 

33 

28 

1.4012 

1.4276 

32 

29 

1.4016 

1.4271 

31 

30 

1.4020 

1.4267 

30 

31 

1.4024 

1.4263 

29 

32 

1.4028 

1.4259 

28 

33 

1.4032 

1.4255 

27 

34 

1.4036 

1.4250 

26 

35 

1.4040 

1.4246 

25 

36 

1.4044 

1.4242 

24 

37 

1.4048 

1.4238 

23 

38 

1.4052 

1.4234 

22 

39 

1.4057 

1.4229 

21 

40 

1.4061 

1.4225 

20 

41 

1.4065 

1.4221 

19 

42 

1.4069 

1.4217 

18 

43 

1.4073 

1.4213 

17 

44 

1.4077 

1.4208 

16 

45 

1.4081 

1.4204 

15 

46 

1.4085 

1.4200 

14 

47 

1.4089 

1.4196 

13 

48 

1.4093 

1.4192 

12 

49 

1.4097 

1.4188 

11 

50 

1.4101 

1.4183 

10 

51 

1.4105 

1.4179 

9 

52 

1.4109 

1.4175 

8 

53 

1.4113 

1.4171 

7 

54 

1.4118 

1.4167 

6 

55 

1.4122 

1.4163 

5 

56 

1.4126 

1.4159 

4 

57 

1.4130 

1.4154 

3 

58 

1.4134 

1.4150 

2 

59 

1.4138 

1.4146 

1 

60 

1.4142 

1.4142 

0 

fs 

Csc 

Sec 

/ 

134°  (314°)  (225°)  45° 
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6.6  INVERSES  OF  THE  TRIGONOMETRIC  FUNCTIONS 

Each  of  the  trigonometric  functions  has  the  property  that  to  each  . 
value  of  the  function  there  corresponds  more  than  one  argument.  Their 
inverses  are  thus  not  functions.  However,  if  the  domains  of  the  trigo- 
nometric functions  are  restricted  in  such  a way  that  to  each  value 
there  is  exactly  one  argument,  then  the  functions  defined  on  these 
restricted  domains  have  inverses  which  are  functions.  In  the  defini- 
tions of  the  inverse  trigonometric  functions  which  follow,  the  restric- 
tions of  domain  and  range  are  noted. 

6.7  DEFINITION 


(1) 

arcsin  v 

= sin  1 ( x ). 

Domain:  [ — 1,  1]. 
Range:  [ — -ir/2,  7r/2]. 

(2) 

arccos  v 

= cos-1  (*). 

Domain:  [ — 1,  1]. 
Range:  [0,  ir\. 

(3) 

arctan  x 

= tan  1 (*). 

Domain:  ( — oo , oo). 
Range:  ( — ir/2,  7r/2). 

(4) 

arccot  v 

= cot-1  (.y). 

Domain:  (—  oo,  oo). 
Range:  (0,  ir). 

(5) 

arcsec  v 

= sec-1  (x). 

Domain:  ( — °o,  —11,  [1,  °o). 
Range:  [0,  ir/2),  [w,  3tt/2). 

(6) 

arccsc  x 

= CSC-1  ( x ). 

Domain:  ( — °o,  —1],  [1,«). 
Range:  (0,  ir/2],  (ir,  3ir/2], 
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6.8  THE  LOGARITHMIC  AND  THE  EXPONENTIAL  FUNCTIONS 

The  natural  logarithm  function  is  defined  by  a differential  equa- 
tion with  a boundary  condition.  If  a is  a positive  number  different 
from  1,  then  we  may  define  a logarithmic  function  to  the  base  a in 
terms  of  the  natural  logarithmic  function.  Since  each  logarithmic 
function  has  the  property  that  for  each  value  there  is  exactly  one  argu- 
ment, each  has  an  inverse  which  is  a function.  The  exponential  func- 
tions are  the  inverses  of  the  logarithmic  functions. 

6.9  DEFINITION 

The  function  f which  satisfies  the  two  equations 

Df(.v)  = - and  f(l)  = 0 
* 

is  called  the  natural  logarithm  function  and  is  denoted  by  In. 

6.10  DEFINITION 

The  number  x for  which  In  x = 1 is  called  the  base  of  natural 
logarithms  and  is  denoted  by  e.  The  number  e = lim  (1  + n)lln  = 

n — >0 

2.7182818  to  seven  decimals. 


6.11  DEFINITION 


If  a > 0 and  a ^ 1,  the  logarithm  function  to  the  base  a is 

defined  by 


lo  gaX  = 


In  v 
In  a 


6.12  PROPERTIES  OF  LOGARITHMIC  FUNCTIONS 


(1) 

In  e = 1. 

(2) 

lo  gaa  = 1. 

(3) 

In  x = log 
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(4) 

. In  * 

log,,  * = 

In  a 

(5) 

log,,  b log;,  a = 1 . 

(6) 

log,,  1 = 0. 

(7) 

log,,  *1*2  = log,,  *i  + 

(8) 

0 
crq 

S IS 
II 

ET 

crq 

1 

(9) 

log,,  *f  = *2  log,,  *!• 

log,,  *2. 
log,,  *2- 


6.13  TABLE  OF  NATURAL  LOGARITHMS 


Table  6.1  3 

NATURAL  (NAPIERIAN)  LOGARITHMS 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1.0 

0.0  0000 

0995 

1980 

2956 

3922 

4879 

5827 

6766 

7696 

8618 

1.1 

9531 

*0436 

*1333 

*2222 

*3103 

*3976 

*4842 

*5700 

*6551 

*7395 

1.2 

0.1  8232 

9062 

9885 

*0701 

*1511 

*2314 

*3111 

*3902 

*4686 

*5464 

1.3 

0.2  6236 

7003 

7763 

8518 

9267 

*0010 

*0748 

*1481 

*2208 

*2930 

1.4 

0.3  3647 

4359 

5066 

5767 

6464 

7156 

7844 

8526 

9204 

9878 

1.5 

0.4  0547 

1211 

1871 

2527 

3178 

3825 

4469 

5108 

5742 

6373 

1.6 

7000 

7623 

8243 

8858 

9470 

*0078 

*0672 

*1282 

*1879 

*2473 

1.7 

0.5  3063 

3649 

4232 

4812 

5389 

5962 

6531 

7098 

7661 

8222 

1.8 

8779 

9333 

9884 

*0432 

*0977 

*1519 

*2058 

*2594 

*3127 

*3658 

1.9 

0.6  4185 

4710 

5233 

5752 

6269 

6783 

7294 

7803 

8310 

8813 

2.0 

9315 

9813 

*0310 

*0804 

*1295 

*1784 

*2271 

*2755 

*3237 

*3716 

2.1 

0.7  4194 

4669 

5142 

5612 

6081 

6547 

7011 

7473 

7932 

8390 

2.2 

8846 

9299 

9751 

*0200 

*0648 

*1093 

*1536 

*1978 

*2418 

*2855 

2.3 

0.8  3291 

3725 

4157 

4587 

5015 

5442 

5866 

6289 

6710 

7129 

2.4 

7547 

7963 

8377 

8789 

9200 

9609 

*0016 

*0422 

*0826 

*1228 

2.5 

0.9  1629 

2028 

2426 

2822 

3216 

3609 

4001 

4391 

4779 

5166 

2.6 

5551 

5935 

6317 

6698 

7078 

7456 

7833 

8208 

8582 

8954 

2.7 

9325 

9695 

*0063 

*0430 

*0796 

*1160 

*1523 

*1885 

*2245 

*2604 

2.8 

1.0  2962 

3318 

3674 

4028 

4380 

4732 

5082 

5431 

5779 

6126 

2.9 

6471 

6815 

7158 

7500 

7841 

8181 

8519 

8856 

9192 

9527 

3.0 

9861 

*0194 

*0526 

*0856 

*1186 

*1514 

*1841 

*2168 

*2493 

*2817 

3.1 

1.1  3140 

3462 

3783 

4103 

4422 

4740 

5057 

5373 

5688 

6002 

3.2 

6315 

6627 

6938 

7248 

7557 

7865 

8173 

8479 

8784 

9089 

3.3 

9392 

9695 

9996 

*0297 

*0597 

*0896 

*1194 

*1491 

*1788 

*2083 

3.4 

1.2  2378 

2671 

2964 

3256 

3547 

3837 

4127 

4415 

4703 

4990 

3.5 

. 5276 

5562 

5846 

6130 

6413 

6695 

6976 

7257 

7536 

7815 

3.6 

8093 

8371 

8647 

8923 

9198 

9473 

9746 

*0019 

*0291 

*0563 

3.7 

1.3  0833 

1103 

1372 

1641 

1909 

2176 

2442 

2708 

2972 

3237 

3.8 

3500 

3763 

4025 

4286 

4547 

4807 

5067 

5325 

5584 

5841 

3.9 

6098 

6354 

6609 

6864 

7118 

7372 

7624 

7877 

8128 

8379 

4.0 

8629 

8879 

9128 

9377 

9624 

9872 

*0118 

*0364 

*0610 

*0854 

4.1 

1.4  1099 

1342 

1585 

1828 

2070 

2311 

2552 

2792 

3031 

3270 

4.2 

3508 

3746 

3984 

4220 

4456 

4692 

4927 

5161 

5395 

5629 

4.3 

5862 

6094 

6326 

6557 

6787 

7018 

7247 

7476 

7705 

7933 

4.4 

8160 

8387 

8614 

8840 

9065 

9290 

9515 

9739 

9962 

*0185 

4.5 

1.5  0408 

0630 

0851 

1072 

1293 

1513 

1732 

1951 

2170 

2388 

4.6 

2606 

2823 

3039 

3256 

3471 

3687 

3902 

4116 

4330 

4543 

4.7 

4756 

4969 

5181 

5393 

5604 

5814 

6025 

6235 

6444 

6653 

4.8 

6862 

7070 

7277 

7485 

7691 

7898 

8104 

8309 

8515 

8719 

4.9 

8924 

9127 

9331 

9534 

9737 

9939 

*0141 

*0342 

*0543 

*0744 

5.0 

1.6  0944 

1144 

1343 

1542 

1741 

1939 

2137 

2334 

2531 

2728 

5.1 

2924 

3120 

3315 

3511 

3705 

3900 

4094 

4287 

4481 

4673 

5.2 

4866 

5058 

5250 

5441 

5632 

5823 

6013 

6203 

6393 

6582 

5.3 

6771 

6959 

7147 

7335 

7523 

7710 

7896 

8083 

8269 

8455 

5.4 

8640 

8825 

9010 

9194 

9378 

9562 

9745 

9928 

*0111 

*0293 

5.5 

1.7  0475 

0656 

0838 

1019 

1199 

1380 

1560 

1740 

1919 

2098 

5.6 

2277 

2455 

2633 

2811 

2988 

3166 

3342 

3519 

3695 

3871 

5.7 

4047 

4222 

4397 

4572 

4746 

4920 

5094 

5267 

5440 

5613 

5.8 

5786 

5958 

6130 

6302 

6473 

6644 

6815 

6985 

7156 

7326 

5.9 

7495 

7665 

7834 

8002 

8171 

8339 

8507 

8675 

8842 

9009 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

72 


Tabic  6.1  3 (Cont’d) 

NATURAL  (NAPIERIAN)  LOGARITHMS 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

6.0 

1.7  9176 

9342 

9509 

9675 

9840 

*0006 

*0171 

*0336 

*0500 

*0665 

6.1 

1.8  0829 

0993 

1156 

1319 

1482 

1645 

1808 

1970 

2132 

2294 

6.2 

2455 

2616 

2777 

2938 

3098 

3258 

3418 

3578 

3737 

3896 

6.3 

4055 

4214 

4372 

4530 

4688 

4845 

5003 

5160 

5317 

5473 

6.4 

5630 

5786 

5942 

6097 

6253 

6408 

6563 

6718 

6872 

7026 

6.5 

7180 

7334 

7487 

7641 

7794 

7947 

8099 

8251 

8403 

8555 

6.6 

8707 

8858 

9010 

9160 

9311 

9462 

9612 

9762 

9912 

*0061 

6.7 

1.9  0211 

0360 

0509 

0658 

0806 

0954 

1102 

1250 

1398 

1545 

6.8 

1692 

1839 

1986 

2132 

2279 

2425 

2571 

2716 

2862 

3007 

6.9 

3152 

3297 

3442 

3586 

3730 

3874 

4018 

4162 

4305 

4448 

7.0 

4591 

4734 

4876 

5019 

5161 

5303 

5445 

5586 

5727 

5869 

7.1 

6009 

6150 

6291 

6431 

6571 

6711 

6851 

6991 

7130 

7269 

7.2 

7408 

7547 

7685 

7824 

7962 

8100 

8238 

8376 

8513 

8650 

7.3 

8787 

8924 

9061 

9198 

9334 

9470 

9606 

9742 

9877 

*0013 

7.4 

2.0  0148 

0283 

0418 

0553 

0687 

0821 

0956 

1089 

1223 

1357 

7.5 

1490 

1624 

1757 

1890 

2022 

2155 

2287 

2419 

2551 

2683 

7.6 

2815 

2946 

3078 

3209 

3340 

3471 

3601 

3732 

3862 

3992 

7.7 

4122 

4252 

4381 

4511 

4640 

4769 

4898 

5027 

5156 

5284 

7.8 

5412 

5540 

5668 

5796 

5924 

6051 

6179 

6306 

6433 

6560 

7.9 

6686 

6813 

6939 

7065 

7191 

7317 

7443 

7568 

7694 

7819 

8.0 

7944 

8069 

8194 

8318 

8443 

8567 

8691 

8815 

8939 

9063 

8.1 

9186 

9310 

9433 

9556 

9679 

9802 

9924 

*0047 

*0169 

*0291 

8.2 

2.1  0413 

0535 

0657 

0779 

0900 

1021 

1142 

1263 

1384 

1505 

8.3 

1626 

1746 

1866 

1986 

2106 

2226 

2346 

2465 

2585 

2704 

8.4 

2823 

2942 

3061 

3180 

3298 

3417 

3535 

3653 

3771 

3889 

8.5 

4007 

4124 

4242 

4359 

4476 

4593 

4710 

4827 

4943 

5060 

8.6 

5176 

5292 

5409 

5524 

5640 

5756 

5871 

5987 

6102 

6217 

8.7 

6332 

6447 

6562 

6677 

6791 

6905 

7020 

7134 

7248 

7361 

8.8 

7475 

7589 

7702 

7816 

7929 

8042 

8155 

8267 

8380 

8493 

8.9 

8605 

8717 

8830 

8942 

9054 

9165 

9277 

9389 

9500 

9611 

9.0 

9722 

9834 

9944 

*0055 

*0166 

*0276 

*0387 

*0497 

*0607 

*0717 

9.1 

2.2  0827 

0937 

1047 

1157 

1266 

1375 

1485 

1594 

1703 

1812 

9.2 

1920 

2029 

2138 

2246 

2354 

2462 

2570 

2678 

2786 

2894 

9.3 

3001 

3109 

3216 

3324 

3431 

3538 

3645 

3751 

3858 

3965 

9.4 

4071 

4177 

4284 

4390 

4496 

4601 

4707 

4813 

4918 

5024 

9.5 

5129 

5234 

5339 

5444 

5549 

5654 

5759 

5863 

5968 

6072 

9.6 

6176 

6280 

6384 

6488 

6592 

6696 

6799 

6903 

7006 

7109 

9.7 

7213 

7316 

7419 

7521 

7624 

7727 

7829 

7932 

8034 

8136 

9.8 

8238 

8340 

8442 

8544 

8646 

8747 

8849 

8950 

9051 

9152 

9.9 

9253 

9354 

9455 

9556 

9657 

9757 

9858 

9958 

*0058 

*0158 

10.0 

2.3  0259 

0358 

0458 

0558 

0658 

0757 

0857 

0956 

1055 

1154 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

73 


6.14  TABLE  OF  COMMON  LOGARITHMS  (logio  x) 


Tabic  6.1  4 

COMMON  LOGARITHMS  OF  NUMBERS 
100  — 150 


N. 

0 

1 

2 

3 

4 

5 

100 

00 

000 

043 

087 

130 

173 

217 

101 

432 

475 

518 

561 

604 

647 

102 

860 

903 

945 

988 

*030 

*072 

103 

01 

284 

326 

368 

410 

452 

494 

104 

703 

745 

787 

828 

870 

912 

105 

02 

119 

160 

202 

243 

284 

325 

106 

531 

572 

612 

653 

694 

735 

107 

938 

979 

*019 

*060 

*100 

*141 

108 

03 

342 

383 

423 

463 

503 

543 

109 

743 

782 

822 

862 

902 

941 

110 

04 

139 

179 

218 

258 

297 

336 

111 

532 

571 

610 

650 

689 

727 

112 

922 

961 

999 

*038 

*077 

*115 

113 

05 

308 

346 

385 

423 

461 

500 

114 

690 

729 

767 

805 

843 

881 

115 

06 

070 

108 

145 

183 

221 

258 

116 

446 

483 

521 

558 

595 

633 

117 

819 

856 

893 

930 

967 

*004 

118 

07 

188 

225 

262 

298 

335 

372 

119 

555 

591 

628 

664 

700 

737 

120 

918 

954 

990 

*027 

*063 

*099 

121 

08 

279 

314 

350 

386 

422 

458 

122 

636 

672 

707 

743 

778 

814 

123 

991 

*026 

*061 

*096 

*132 

*167 

124 

09 

342 

377 

412 

447 

482 

517 

125 

691 

726 

760 

795 

830 

864 

126 

10 

037 

072 

106 

140 

175 

209 

127 

380 

415 

449 

483 

517 

551 

128 

721 

755 

789 

823 

857 

890 

129 

11 

059 

093 

126 

160 

193 

227 

130 

394 

428 

461 

494 

528 

561 

131 

727 

760 

793 

826 

860 

893 

132 

12 

057 

090 

123 

156 

189 

222 

133 

385 

418 

450 

483 

516 

548 

134 

710 

743 

775 

808 

840 

872 

135 

13 

033 

066 

098 

130 

162 

194 

136 

354 

386 

418 

450 

481 

513 

137 

672 

704 

735 

767 

799 

830 

138 

988 

*019 

*051 

*082 

*114 

*145 

139 

14 

301 

333 

364 

395 

426 

457 

140 

613 

644 

675 

706 

737 

768 

141 

922 

953 

983 

*014 

*045 

*076 

142 

15 

229 

259 

290 

320 

351 

381 

143 

534 

564 

594 

625 

655 

685 

144 

836 

866 

897 

927 

957 

987 

145 

16 

137 

167 

197 

227 

256 

286 

146 

435 

465 

495 

524 

554 

584 

147 

732 

761 

791 

820 

850 

879 

148 

17 

026 

056 

085 

114 

143 

173 

149 

319 

348 

377 

406 

435 

464 

150 

609 

638 

667 

696 

725 

754 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

260 

303 

346 

389 

44 

43 

42 

689 

732 

775 

817 

1 

*115 

*157 

*199 

*242 

4.4 

4.3 

4.2 

536 

578 

620 

662 

2 

| 8.8 

8.6 

8.4 

953 

995 

*036 

*078 

3 

4 

13.2 

117.6 

12.9 

17.2 

12.6 

16.8 

366 

407 

449 

490 

22.0 

21.5 

21.0 

776 

816 

857 

898 

5 

*181 

*222 

*262 

*302 

6 

26.4 

25.8 

25.2 

583 

623 

663 

703 

7 

30.8 

30.1 

29.4 

981 

*021 

*060 

*100 

8 

9 

35.2 

39.6 

34.4 

38.7 

33.6 

37.8 

376 

415 

454 

493 

41 

40 

39 

766 

805 

844 

883 

*154 

*192 

*231 

*269 

1 

1 41 

4.0 

3.9 

538 

576 

614 

652 

2 

8.2 

8.0 

7.8 

918 

956 

994 

*032 

3 

12.3 

12.0 

11.7 

4 

1 1 6.4 

16.0 

15.6 

296 

333 

371 

408 

670 

707 

744 

781 

5 

20.5 

20.0 

19.5 

*041 

*078 

*115 

*151 

6 

24.6 

24.0 

23.4 

408 

445 

482 

518 

7 

28.7 

28.0 

27.3 

773 

809 

846 

882 

8 

32.8 

32.0 

31.2 

9 

36.9 

36.0 

35.1 

*135 

*171 

*207 

*243 

493 

529 

565 

600 

38 

37 

36 

849 

884 

920 

955 

1 

3.8 

3.7 

3.6 

*202 

*237 

*272 

*307 

2 

7.6 

7.4 

7.2 

552 

587 

621 

656 

3 

11.4 

11.1 

10.8 

4 

15.2 

14.8 

14.4 

899 

934 

968 

*003 

243 

278 

312 

346 

5 

19.0 

18.5 

18.0 

585 

619 

653 

687 

6 

22.8 

22.2 

21.6 

924 

958 

992 

*025 

7 

26.6 

25.9 

25.2 

261 

294 

327 

361 

8 

30.4 

29.6 

28.8 

9 

34.2 

33.3 

32.4 

594 

628 

661 

694 

926 

959 

992 

*024 

35 

34 

33 

254 

287 

320 

352 

581 

613 

646 

678 

1 

1 3.5 

3.4 

3.3 

905 

937 

969 

*001 

2 

3 

7.0 

10.5 

6.8 

10.2 

6.6 

9.9 

226 

258 

290 

322 

4 

14.0 

13.6 

13.2 

545 

577 

609 

640 

17.5 
21.0 

24.5 
28.0 

17.0 

20.4 

23.8 

27.2 

16.5 

19.8 

23.1 

26.4 

862 

*176 

489 

893 

*208 

520 

925 

*239 

551 

956 

*270 

582 

5 

6 

7 

8 

799 

829 

860 

891 

9 

31.5 

30.6 

29.7 

*106 

*137 

*168 

*198 

32 

31 

30 

412 

442 

473 

503 

715 

746 

776 

806 

1 

3.2 

3.1 

3.0 

*017 

*047 

*077 

*107 

2 

6.4 

6.2 

6.0 

3 

9.6 

9.3 

9.0 

316 

346 

376 

406 

4 

12.8 

12.4 

12.0 

613 

643 

673 

702 

909 

938 

967 

997 

5 

16.0 

15.5 

15.0 

202 

231 

260 

289 

6 

19.2 

18.6 

18.0 

493 

522 

551 

580 

7 

22.4 

21.7 

21.0 

8 

25.6 

24.8 

24.0 

782 

811 

840 

869 

9 

28.8 

27.9 

27.0 

6 

7 

8 

9 

Proportional  parts 

.00  000  .17  869 


74 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
1 50  — 200 


75 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
200  250 


.30  103  .39  950 


76 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
250  300 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

250 

39 

794 

811 

829 

846 

863 

881 

898 

915 

933 

950 

18 

251 

967 

985 

*002 

*019 

*037 

*054 

*071 

*088 

*106 

*123 

252 

40 

140 

157 

175 

192 

209 

226 

243 

261 

278 

295 

1 

1.8 

253 

312 

329 

346 

364 

381 

398 

415 

432 

449 

466 

2 

3.6 

254 

483 

500 

518 

535 

552 

569 

586 

603 

620 

637 

3 

4 

5.4 

7.2 

255 

654 

671 

688 

705 

722 

739 

756 

773 

790 

807 

5 

9.0 

256 

824 

841 

858 

875 

892 

909 

926 

943 

960 

976 

6 

10.8 

257 

993 

*010 

*027 

*044 

*061 

*078 

*095 

*111 

*128 

*145 

7 

12.6 

258 

41 

162 

179 

196 

212 

229 

246 

263 

280 

296 

313 

8 

14.4 

259 

330 

347 

363 

380 

397 

414 

430 

447 

464 

481 

9 

16.2 

260 

497 

514 

531 

547 

564 

581 

597 

614 

631 

647 

17 

261 

664 

681 

697 

714 

731 

747 

764 

780 

797 

814 

• 

262 

830 

847 

863 

880 

896 

913 

929 

946 

963 

979 

1 

1 .7 

263 

996 

*012 

*029 

*045 

*062 

*078 

*095 

*111 

*127 

*144 

2 

3.4 

264 

42 

160 

177 

193 

210 

226 

243 

259 

275 

292 

308 

3 

4 

5.1 

6.8 

265 

325 

341 

357 

374 

390 

406 

423 

439 

455 

472 

5 

8.5 

266 

488 

504 

521 

537 

553 

570 

586 

602 

619 

635 

6 

10.2 

267 

651 

667 

684 

700 

716 

732 

749 

765 

781 

797 

7 

11.9 

268 

813 

830 

846 

862 

878 

894 

911 

927 

943 

959 

8 

13.6 

269 

975 

991 

*008 

*024 

*040 

*056 

*072 

*088 

*104 

*120 

9 

15.3 

270 

43 

136 

152 

169 

185 

201 

217 

233 

249 

265 

281 

16 

271 

297 

313 

329 

345 

361 

377 

393 

409 

425 

441 

A 

272 

457 

473 

489 

505 

521 

537 

553 

569 

584 

600 

1 

1 .6 

273 

616 

632 

648 

664 

680 

696 

712 

727 

743 

759 

2 

3.2 

274 

775 

791 

807 

823 

838 

854 

870 

886 

902 

917 

3 

4 

4.8 

6.4 

275 

933 

949 

965 

981 

996 

*012 

*028 

*044 

*059 

*075 

5 

8.0 

276 

44 

091 

107 

122 

138 

154 

170 

185 

201 

217 

232 

6 

9.6 

277 

248 

264 

279 

295 

311 

326 

342 

358 

373 

389 

7 

11.2 

278 

404 

420 

436 

451 

467 

483 

498 

514 

529 

545 

8 

12.8 

279 

560 

576 

592 

607 

623 

638 

654 

669 

685 

700 

9 

14.4 

280 

716 

731 

747 

762 

778 

793 

809 

824 

840 

855 

15 

281 

871 

886 

902 

917 

932 

948 

963 

979 

994 

*010 

4 C 

282 

45 

025 

040 

056 

071 

086 

102 

117 

133 

148 

163 

1 

1 .o 

283 

179 

194 

209 

225 

240 

255 

271 

286 

301 

317 

2 

3.0 

284 

332 

347 

362 

378 

393 

408 

423 

439 

454 

469 

3 | 

4 

4.5 

6.0 

285 

484 

500 

515 

530 

545 

561 

576 

591 

606 

621 

5 

7.5 

286 

637 

652 

667 

682 

697 

712 

728 

743 

758 

773 

6 

9.0 

287 

788 

803 

818 

834 

849 

864 

879 

894 

909 

924 

7 

10.5 

288 

939 

954 

969 

984 

*000 

*015 

*030 

*045 

*060 

*075 

8 

12.0 

289 

46 

090 

105 

120 

135 

150 

165 

180 

195 

210 

225 

9 

13.5 

290 

240 

255 

270 

285 

300 

315 

330 

345 

359 

374 

14 

291 

389 

404 

419 

434 

449 

464 

479 

494 

509 

523 

4 

292 

538 

553 

568 

583 

598 

613 

627 

642 

657 

672 

1 

o 

1 .4 

O Q 

293 

687 

702 

716 

731 

746 

761 

776 

790 

805 

820 

c. 

4.0 

294 

835 

850 

854 

879 

894 

909 

923 

938 

953 

967 

3 

4 

4.2 

5.6 

295 

982 

997 

♦012 

*026 

*041 

*056 

*070 

*085 

*100 

*114 

5 

c 

7.0 

Q A 

2% 

47 

129 

144 

159 

173 

188 

202 

217 

232 

246 

261 

b 

•y 

0.4 
Q Q 

297 

276 

290 

305 

319 

334 

349 

363 

378 

392 

407 

1 

0 

y.o 

119 

2«8 

422 

436 

451 

465 

480 

494 

509 

524 

538 

553 

o 

Q 

1 1 .4 

19  ft 

299 

567 

582 

596 

611 

625 

640 

654 

669 

683 

698 

1 4.0 

300 

712 

727 

741 

756 

770 

784 

799 

813 

828 

842 

log  e = 0.43429 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.39  794  .47  842 
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Tabic  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
300  — 350 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

300 

47 

712 

727 

741 

756 

770 

784 

799 

813 

828 

842 

301 

857 

871 

885 

900 

914 

929 

943 

958 

972 

986 

302 

48 

001 

015 

029 

044 

058 

073 

087 

101 

116 

130 

303 

144 

159 

173 

187 

202 

216 

230 

244 

259 

273 

15 

304 

287 

302 

316 

330 

344 

359 

373 

387 

401 

416 

305 

430 

444 

458 

473 

487 

501 

515 

530 

544 

558 

1 

2 

1.5 

3.0 

306 

572 

586 

601 

615 

629 

643 

657 

671 

686 

700 

3 

4.5 

307 

714 

728 

742 

756 

770 

785 

799 

813 

827 

841 

4 

6.0 

308 

855 

869 

883 

897 

911 

926 

940 

954 

968 

982 

6 

7.5 

309 

996 

*010 

*024 

*038 

*052 

*066 

*080 

*094 

*108 

*122 

6 

9.0 

7 

10.5 

310 

49 

136 

150 

164 

178 

192 

206 

220 

234 

248 

262 

8 

12.0 

311 

276 

290 

304 

318 

332 

346 

360 

374 

388 

402 

9 

13.6 

312 

415 

429 

443 

457 

471 

485 

499 

513 

527 

541 

313 

554 

568 

582 

596 

610 

624 

638 

651 

665 

679 

314 

693 

707 

721 

734 

748 

762 

776 

790 

803 

817 

315 

831 

845 

859 

872 

886 

900 

914 

927 

941 

955 

14 

316 

969 

982 

996 

*010 

*024 

*037 

*051 

*065 

*079 

*092 

1 

1.4 

317 

50 

106 

120 

133 

147 

161 

174 

188 

202 

215 

229 

2 

2.8 

318 

243 

256 

270 

284 

297 

311 

325 

338 

352 

365 

3 

4.2 

319 

379 

393 

406 

420 

433 

447 

461 

474 

488 

501 

4 

5.6 

6 

7.0 

320 

515 

529 

542 

556 

569 

583 

596 

610 

623 

637 

6 

8.4 

321 

651 

664 

678 

691 

705 

718 

732 

745 

759 

772 

7 

9.8 

322 

786 

799 

813 

826 

840 

853 

866 

880 

893 

907 

8 

11.2 

323 

920 

934 

947 

961 

974 

987 

*001 

*014 

*028 

*041 

9 

12.6 

324 

51 

055 

068 

081 

095 

108 

121 

135 

148 

162 

175 

325 

188 

202 

215 

228 

242 

255 

268 

282 

295 

308 

326 

322 

335 

34*8 

362 

375 

388 

402 

415 

428 

441 

13 

327 

455 

468 

481 

495 

508 

521 

534 

548 

561 

574 

328 

587 

601 

614 

627 

640 

654 

667 

680 

693 

706 

1 

1.3 

329 

720 

733 

746 

759 

772 

786 

799 

812 

825 

838 

2 

2.6 

3 

3.9 

330 

851 

865 

878 

891 

904 

917 

930 

943 

957 

970 

4 

5.2 

331 

983 

996 

*009 

*022 

*035 

*048 

*061 

*075 

*088 

*101 

6 

6.5 

332 

52 

114 

127 

140 

153 

166 

179 

192 

205 

218 

231 

6 

7.8 

333 

244 

257 

270 

284 

297 

310 

323 

336 

349 

362 

7 

9.1 

334 

375 

388 

401 

414 

427 

440 

453 

466 

479 

492 

8 

10.4 

9 

11.7 

335 

504 

517 

530 

543 

556 

569 

582 

595 

608 

621 

336 

634 

647 

660 

673 

686 

699 

711 

724 

737 

750 

337 

763 

776 

789 

802 

815 

827 

840 

853 

866 

879 

338 

892 

905 

917 

930 

943 

956 

969 

982 

994 

*007 

12 

339 

53 

020 

033 

046 

058 

071 

084 

097 

110 

122 

135 

340 

148 

161 

173 

186 

199 

212 

224 

237 

250 

263 

1 

2 

1.2 

2.4 

341 

275 

288 

301 

314 

326 

339 

352 

364 

377 

390 

3 

3.6 

342 

403 

415 

428 

441 

453 

466 

479 

491 

504 

517 

4 

4.8 

343 

529 

542 

555 

567 

580 

593 

605 

618 

631 

643 

6 

6.0 

344 

656 

668 

681 

694 

706 

719 

732 

744 

757 

769 

6 

7.2 

7 

8.4 

345 

782 

794 

807 

820 

832 

845 

857 

870 

882 

895 

8 

9.6 

346 

908 

920 

933 

945 

958 

970 

983 

995 

*008 

*020 

9 

10.8 

347 

54 

033 

045 

058 

070 

083 

095 

108 

120 

133 

145 

348 

158 

170 

183 

195 

208 

220 

233 

245 

258 

270 

349 

283 

295 

307 

320 

332 

345 

357 

370 

382 

394 

350 

407 

419 

432 

444 

456 

469 

481 

494 

506 

518 

log  IT  = 

= 0.49715 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.47  712  — .54  518 
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Tabic  6.1  4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 


350  400 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

350 

54 

407 

419 

432 

444 

456 

469 

481 

494 

506 

518 

351 

531 

543 

555 

568 

580 

593 

605 

617 

630 

642 

352 

654 

667 

679 

691 

704 

716 

728 

741 

753 

765 

353 

777 

790 

802 

814 

827 

839 

851 

864 

876 

888 

13 

354 

900 

913 

925 

937 

949 

962 

974 

986 

998 

*011 

355 

55 

023 

035 

047 

060 

072 

084 

096 

108 

121 

133 

1 

2 

1.3 

2.6 

356 

145 

157 

169 

182 

194 

206 

218 

230 

242 

255 

3 

3.9 

357 

267 

279 

291 

303 

315 

328 

340 

352 

364 

376 

4 

5.2 

358 

388 

400 

413 

425 

437 

449 

461 

473 

485 

497 

6 

6.6 

359 

509 

522 

534 

546 

558 

570 

582 

594 

606 

618 

6 

7.8 

360 

630 

642 

654 

666 

678 

691 

703 

715 

727 

739 

7 

8 

9.1 

10.4 

361 

751 

763 

775 

787 

799 

811 

823 

835 

847 

859 

9 

11.7 

362 

871 

883 

895 

907 

919 

931 

943 

955 

967 

979 

363 

991 

*003 

*015 

*027 

*038 

*050 

*062 

*074 

*086 

*098 

364 

56 

110 

122 

134 

146 

158 

170 

182 

194 

205 

217 

365 

229 

241 

253 

265 

277 

289 

301 

312 

324 

336 

12 

366 

348 

360 

372 

384 

396 

407 

419 

431 

443 

455 

1 

1.2 

367 

467 

478 

490 

502 

514 

526 

538 

549 

561 

573 

2 

2.4 

368 

585 

597 

608 

620 

632 

644 

656 

667 

679 

691 

3 

3.6 

369 

703 

714 

726 

738 

750 

761 

773 

785 

797 

808 

4 

4.8 

6 

6.0 

370 

820 

832 

844 

855 

867 

879 

891 

902 

914 

926 

6 

7.2 

371 

937 

949 

961 

972 

984 

996 

*008 

*019 

*031 

*043 

7 

8.4 

372 

57 

054 

066 

078 

089 

101 

113 

124 

136 

148 

159 

8 

9.6 

373 

171 

183 

194 

206 

217 

229 

241 

252 

264 

276 

9 

10.8 

374 

287 

299 

310 

322 

334 

345 

357 

368 

380 

392 

375 

403 

415 

426 

438 

449 

461 

473 

484 

496 

507 

376 

519 

530 

542 

553 

565 

576 

588 

600 

611 

623 

377 

634 

646 

657 

669 

680 

692 

703 

715 

726 

738 

378 

749 

761 

772 

784 

795 

807 

818 

830 

841 

852 

11 

379 

864 

875 

887 

898 

910 

921 

933 

944 

955 

967 

1 

1.1 

2 

2.2 

380 

978 

990 

*001 

*013 

*024 

*035 

*047 

*058 

*070 

*081 

3 

3.3 

381 

58 

092 

104 

115 

127 

138 

149 

161 

172 

184 

195 

4 

4.4 

382 

206 

218 

229 

240 

252 

263 

274 

286 

297 

309 

6 

5.5 

383 

320 

331 

343 

354 

365 

377 

388 

399 

410 

422 

6 

6.6 

384 

433 

444 

456 

467 

478 

490 

501 

512 

524 

535 

7 

7.7 

8 

8.8 

385 

546 

557 

569 

580 

591 

602 

614 

625 

636 

647 

9 

9.9 

386 

659 

670 

681 

692 

704 

715 

726 

737 

749 

760 

387 

771 

782 

794 

805 

816 

827 

838 

850 

861 

872 

388 

883 

894 

906 

917 

928 

939 

950 

961 

973 

984 

995 

*006 

*017 

*028 

*040 

*051 

*062 

*073 

*084 

*095 

10 

390 

59 

106 

118 

129 

140 

151 

162 

173 

184 

195 

207 

1 

To 

391 

218 

229 

240 

251 

262 

273 

284 

295 

306 

318 

2 

2.0 

392 

329 

340 

351 

362 

373 

384 

395 

406 

417 

428 

3 

3.0 

393 

439 

450 

461 

472 

483 

494 

506 

517 

528 

539 

4 

4.0 

394 

550 

561 

572 

583 

594 

605 

616 

627 

638 

649 

6 

5.0 

6 

6.0 

395 

660 

671 

682 

693 

704 

715 

726 

737 

748 

759 

7 

7.0 

396 

770 

780 

791 

802 

813 

824 

835 

846 

857 

868 

8 

8.0 

397 

879 

890 

901 

912 

923 

934 

945 

956 

966 

977 

9 

9.0 

398 

988 

999 

*010 

*021 

*032 

*043 

*054 

*065 

*076 

*086 

| 399 

60 

097 

108 

119 

130 

141 

152 

163 

173 

184 

195 

400 
| — 

206 

217 

228 

239 

249 

260 

271 

282 

293 

304 

N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.54  407  60  304 
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0 

206 

314 

423 

531 

638 

746 

853 

959 

066 

172 

278 

384 

490 

595 

700 

805 

909 

014 

118 

221 

325 

428 

531 

634 

737 

839 

941 

043 

144 

246 

347 

448 

548 

649 

749 

849 

949 

048 

147 

246 

345 

444 

542 

640 

738 

836 

933 

031 

128 

225 

321 

0 


Table  6.1 4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
400  450 


1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

217 

228 

239 

249 

260 

271 

282 

293 

304 

325 

336 

347 

358 

369 

379 

390 

401 

412 

433 

444 

455 

466 

477 

487 

498 

509 

520 

541 

552 

563 

574 

584 

595 

606 

617 

627 

649 

660 

670 

681 

692 

703 

713 

724 

735 

756 

767 

778 

788 

799 

810 

821 

831 

842 

863 

874 

885 

895 

906 

917 

927 

938 

949 

970 

981 

991 

*002 

*013 

*023 

*034 

*045 

*055 

11 

077 

087 

098 

109 

119 

130 

140 

151 

162 

— 

183 

194 

204 

215 

225 

236 

247 

257 

268 

2 

2.2 

289 

300 

310 

321 

331 

342 

352 

363 

374 

3 

4 

3.3 

4 4 

395 

405 

416 

426 

437 

448 

458 

469 

479 

5 

c c 

500 

511 

521 

532 

542 

553 

563 

574 

584 

g 

Q.sJ 

6.6 

606 

616 

627 

637 

648 

658 

669 

679 

690 

7 

7.7 

711 

721 

731 

742 

752 

763 

773 

784 

794 

8 

8.8 

815 

826 

836 

847 

857 

868 

878 

888 

899 

9 

9.9 

920 

930 

941 

951 

962 

972 

982 

993 

*003 

024 

034 

045 

055 

066 

076 

086 

097 

107 

128 

138 

149 

159 

170 

180 

190 

201 

211 

232 

242 

252 

263 

273 

284 

294 

304 

315 

335 

346 

356 

366 

377 

387 

397 

408 

418 

439 

449 

459 

469 

480 

490 

500 

511 

521 

10 

542 

552 

562 

572 

583 

593 

603 

613 

624 

644 

655 

665 

675 

685 

696 

706 

716 

726 

1 

1.0 

747 

757 

767 

778 

788 

798 

808 

818 

829 

2 

2.0 

3 

3.0 

849 

859 

870 

880 

890 

900 

910 

921 

931 

4 

4.0 

951 

96  r 

972 

982 

992 

*002 

*012 

*022 

*033 

5 

5.0 

053 

063 

073 

083 

094 

104 

114 

124 

134 

6 

6.0 

155 

165 

175 

185 

195 

205 

215 

225 

236 

7 

7.0 

256 

266 

276 

286 

296 

306 

317 

327 

337 

8 

8.0 

9 

9.0 

357 

367 

377 

387 

397 

407 

417 

428 

438 

458 

468 

478 

488 

498 

508 

518 

528 

538 

558 

568 

579 

589 

599 

609 

619 

629 

639 

659 

669 

679 

689 

699 

709 

719 

729 

739 

759 

769 

779 

789 

799 

809 

819 

829 

839 

859 

869 

879 

889 

899 

909 

919 

929 

939 

959 

969 

979 

988 

998 

*008 

*018 

*028 

*038 

9 

058 

068 

078 

088 

098 

108 

118 

128 

137 

1 

0~9 

157 

167 

177 

187 

197 

207 

217 

227 

237 

2 

1.8 

256 

266 

276 

286 

296 

306 

316 

326 

335 

3 

2.7 

4 

3.6 

355 

365 

375 

385 

395 

404 

414 

424 

434 

5 

4.5 

454 

464 

473 

483 

493 

503 

513 

523 

532 

6 

5.4 

552 

562 

572 

582 

591 

601 

611 

621 

631 

7 

6.3 

650 

660 

670 

680 

689 

699 

709 

719 

729 

8 

7.2 

748 

758 

768 

777 

787 

797 

807 

816 

826 

9 

8.1 

846 

856 

865 

875 

885 

895 

904 

914 

924 

943 

953 

963 

972 

982 

992 

*002 

*011 

*021 

040 

050 

060 

070 

079 

089 

099 

108 

118 

137 

147 

157 

167 

176 

186 

196 

205 

215 

234 

244 

254 

263 

273 

283 

292 

302 

312 

331 

341 

350 

360 

369 

379 

389 

398 

408 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.60  206  .65  408 
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Table  6.1 4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
450  500 


N 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

450 

65 

321 

331 

341 

350 

360 

369 

379 

389 

398 

408 

451 

418 

427 

437 

447 

456 

466 

475 

485 

495 

504 

452 

514 

523 

533 

543 

552 

562 

571 

581 

591 

600 

453 

610 

619 

629 

639 

648 

658 

667 

677 

686 

696 

454 

706 

715 

725 

734 

744 

753 

763 

772 

782 

792 

455 

801 

811 

820 

830 

839 

849 

858 

868 

877 

887 

456 

896 

906 

916 

925 

935 

944 

954 

963 

973 

982 

457 

992 

*001 

*011 

*020 

*030 

*039 

*049 

*058 

*068 

*077 

10 

458 

66 

087 

096 

106 

115 

124 

134 

143 

153 

162 

172 

l 

1 .0 

459 

181 

191 

200 

210 

219 

229 

238 

247 

257 

266 

2 

2.0 

460 

276 

285 

295 

304 

314 

323 

332 

342 

351 

361 

3 

4 

3.0 

4.0 

461 

370 

380 

389 

398 

408 

417 

427 

436 

445 

455 

6 

5.0 

462 

464 

474 

483 

492 

502 

511 

521 

530 

539 

549 

g 

6.0 

463 

558 

567 

577 

586 

596 

605 

614 

624 

633 

642 

7 

7.0 

464 

652 

661 

671 

680 

689 

699 

708 

717 

727 

736 

8 

8.0 

465 

745 

755 

764 

773 

783 

792 

801 

811 

820 

829 

9 

9.0 

466 

839 

848 

857 

867 

876 

885 

894 

904 

913 

922 

467 

932 

941 

950 

960 

969 

978 

987 

997 

*006 

*015 

468 

67 

025 

034 

043 

052 

062 

071 

080 

089 

099 

108 

469 

117 

127 

136 

145 

154 

164 

173 

182 

191 

201 

470 

210 

219 

228 

237 

247 

256 

265 

274 

284 

293 

471 

302 

311 

321 

330 

339 

348 

357 

367 

376 

385 

g 

472 

394 

403 

413 

422 

431 

440 

449 

459 

468 

477 

473 

486 

495 

504 

514 

523 

532 

541 

550 

560 

569 

1 

0.9 

474 

578 

587 

596 

605 

614 

624 

633 

642 

651 

660 

2 

3 

1 .8 
2.7 

475 

669 

679 

688 

697 

706 

715 

724 

733 

742 

752 

4 

3.6 

476 

761 

770 

779 

738 

797 

806 

815 

825 

834 

843 

5 

4.5 

477 

852 

861 

870 

879 

888 

897 

906 

916 

925 

934 

6 

5.4 

478 

943 

952 

961 

970 

979 

988 

997 

*006 

*015 

*024 

7 

6.3 

479 

68 

034 

043 

052 

061 

070 

079 

088 

097 

106 

115 

8 

9 

7.2 

8.1 

480 

124 

133 

142 

151 

16C 

169 

178 

187 

196 

205 

481 

215 

224 

233 

242 

251  i 

260 

269 

278 

287 

296 

482 

305 

314 

323 

332 

341 

350 

359 

368 

377 

386 

483 

395 

404 

413 

422 

431 

440 

449 

458 

467 

476 

484 

485 

494 

502 

511 

520 

529 

538 

547 

556 

565 

485 

574 

583 

592 

601 

610 

619 

728 

637 

646 

655 

486 

664 

673 

681 

690 

699 

708 

717 

726 

735 

744 

8 

487 

753 

762 

771 

780 

789 

797 

806 

815 

824 

833 

1 

0^8 

488 

842 

851 

860 

869 

878 

886 

895 

904 

913 

922 

2 

1.6 

489 

931 

940 

949 

958 

966 

975 

984 

993 

*002 

*011 

3 

2.4 

4 

3.2 

490 

69 

020 

028 

037 

046 

055 

064 

073 

082 

090 

099 

5 

4.0 

491 

108 

117 

126 

135 

144 

152 

161 

170 

179 

188 

6 

4.8 

492 

197 

205 

214 

223 

232 

241 

249 

258 

267 

276 

7 

5.6 

493 

285 

294 

302 

311 

320 

329 

338 

346 

355 

364 

8 

6.4 

494 

373 

381 

390 

399 

408 

417 

425 

434 

443 

452 

9 

7.2 

495 

461 

469 

478 

487 

496 

504 

513 

522 

531 

539 

4% 

548 

557 

566 

574 

583 

592 

601 

609 

618 

627 

497 

636 

644 

653 

662 

671 

679 

688 

697 

705 

714 

498 

723 

732 

740 

749 

758  1 

767 

775 

784 

793 

801 

499 

810 

819 

827 

836 

845 

854 

862 

871 

880 

888 

500 

897 

906 

914 

923 

932 

940 

949 

958 

966 

975 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.65  321  .69  975 


81 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
500  550 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

500 

69 

897 

906 

914 

923 

932 

940 

949 

958 

966 

975 

501 

984 

992 

*001 

*010 

*018 

*027 

*036 

*044 

*053 

*062 

502 

70 

070 

079 

088 

096 

105 

114 

122 

131 

140 

148 

503 

157 

165 

174 

183 

191 

200 

209 

217 

226 

234 

504 

243 

252 

260 

269 

278 

286 

295 

303 

312 

321 

505 

329 

338 

346 

355 

364 

372 

381 

389 

398 

406 

506 

415 

424 

432 

441 

449 

458 

467 

475 

484 

492 

507 

501 

509 

518 

526 

535 

544 

552 

561 

569 

578 

9 

508 

586 

595 

603 

612 

621 

629 

638 

646 

655 

663 

509 

672 

680 

689 

697 

706 

714 

723 

731 

740 

749 

2 

1.8 

510 

757 

766 

774 

783 

791 

800 

808 

817 

825 

834 

3 

4 

2.7 

3.6 

511 

842 

851 

859 

868 

876 

885 

893 

902 

910 

919 

c 

512 

927 

935 

944 

952 

961 

969 

978 

986 

995 

*003 

a 

g 

c !• 
5.4 

513 

71 

012 

020 

029 

037 

046 

054 

063 

071 

079 

088 

■f 

514 

096 

105 

113 

122 

130 

139 

147 

155 

164 

172 

8 

0.0 

7.2 

515 

181 

189 

198 

206 

214 

223 

231 

240 

248 

257 

9 

8.1 

516 

265 

273 

282 

290 

299 

307 

315 

324 

332 

341 

517 

349 

357 

366 

374 

383 

391 

399 

408 

416 

425 

518 

433 

441 

450 

458 

466 

475 

483 

492 

500 

508 

519 

517 

525 

533 

542 

550 

559 

567 

575 

584 

592 

520 

600 

609 

617 

625 

634 

642 

650 

659 

667 

675 

521 

684 

692 

700 

709 

717 

725 

734 

742 

750 

759 

g 

522 

767 

775 

784 

792 

800 

809 

817 

825 

834 

842 

523 

850 

858 

867 

875 

883 

892 

900 

908 

917 

925 

1 

oTi 

524 

933 

941 

950 

958 

966 

975 

983 

991 

999 

*008 

2 

1.6 

3 

2.4 

525 

72 

016 

024 

032 

041 

049 

057 

066 

074 

082 

090 

4 

3.2 

526 

099 

107 

115 

123 

132 

140 

148 

156 

165 

173 

5 

4.0 

527 

181 

189 

198 

206 

214 

222 

230 

239 

247 

255 

6 

4.8 

528 

263 

272 

280 

288 

296 

304 

313 

321 

329 

337 

7 

5.6 

529 

346 

354 

362 

370 

378 

387 

395 

403 

411 

419 

8 

6.4 

9 

7.2 

530 

428 

436 

444 

452 

460 

469 

477 

485 

493 

501 

531 

509 

518 

526 

534 

542 

550 

558 

567 

575 

583 

532 

591 

599 

607 

616 

624 

632 

640 

648 

656 

665 

533 

673 

681 

689 

697 

705 

713 

722 

730 

738 

746 

534 

754 

762 

770 

779 

787 

795 

803 

811 

819 

827 

535 

835 

843 

852 

860 

868 

876 

884 

892 

900 

908 

536 

916 

925 

933 

941 

949 

957 

965 

973 

981 

989 

7 

537 

997 

*006 

*014 

*022 

*030 

*038 

*046 

*054 

*062 

*070 

1 

0/7 

538 

73 

078 

086 

094 

102 

111 

119 

127 

135 

143 

151 

2 

1.4 

539 

159 

167 

175 

183 

191 

199 

207 

215 

223 

231 

3 

2.1 

4 

2.8 

540 

239 

247 

255 

263 

272 

280 

288 

296 

304 

312 

5 

3.5 

541 

320 

328 

336 

344 

352 

360 

368 

376 

384 

392 

6 

4.2 

542 

400 

408 

416 

424 

432 

440 

448 

456 

464 

472 

7 

4.9 

543 

480 

488 

496 

504 

512 

520 

528 

536 

544 

552 

8 

5.6 

544 

560 

568 

576 

584 

592 

600 

608 

616 

624 

632 

9 

6.3 

545 

640 

648 

656 

664 

672 

679 

687 

695 

703 

711 

546 

719 

727 

735 

743 

751 

759 

767 

775 

783 

791 

547 

799 

807 

815 

823 

830 

838 

846 

854 

862 

870 

548 

878 

886 

894 

902 

910 

918 

926 

933 

941 

949 

549 

957 

965 

973 

981 

989 

997 

*005 

*013 

*020 

*028 

550 

74 

036 

044 

052 

060 

068 

076 

084 

092 

099 

107 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.69  897  .74  107 


82 


Table  6.14(Confd) 

COMMON  LOGARITHMS  OF  NUMBERS 
550  — 600 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

550 

74 

036 

044 

052 

060 

068 

076 

084 

092 

099 

107 

551 

115 

123 

131 

139 

147 

155 

162 

170 

178 

186 

552 

194 

202 

210 

218 

225 

233 

241 

249 

257 

265 

553 

273 

280 

288 

296 

304 

312 

320 

327 

335 

343 

554 

351 

359 

367 

374 

382 

390 

398 

406 

414 

421 

555 

429 

437 

445 

453 

461 

468 

476 

484 

492 

500 

556 

507 

515 

523 

531 

539 

547 

554 

562 

570 

578 

557 

586 

593 

601 

609 

617 

624 

632 

640 

648 

656 

558 

663 

671 

679 

687 

695 

702 

710 

718 

726 

733 

559 

741 

749 

757 

764 

772 

780 

788 

796 

803 

811 

560 

819 

827 

834 

842 

850 

858 

865 

873 

881 

889 

561 

896 

904 

912 

920 

927 

935 

943 

950 

958 

966 

8 

562 

974 

981 

989 

997 

*005 

*012 

*020 

*028 

*035 

*043 

1 

0.8 

563 

75 

051 

059 

066 

074 

082 

089 

097 

105 

113 

120 

2 

1 .6 

564 

128 

136 

143 

151 

159 

166 

174 

182 

189 

197 

3 

2.4 

565 

205 

213 

220 

228 

236 

243 

251 

259 

266 

274 

4 

5 

3.2 

4.0 

566 

282 

289 

297 

305 

312 

320 

328 

335 

343 

351 

6 

4.8 

567 

358 

366 

374 

381 

389 

397 

404 

412 

420 

427 

7 

5.6 

568 

435 

442 

450 

458 

465 

473 

481 

488 

496 

504 

8 

6.4 

569 

511 

519 

526 

534 

542 

549 

557 

565 

572 

580 

9 

7.2 

570 

587 

595 

603 

610 

618 

626 

633 

641 

648 

656 

571 

664 

671 

679 

686 

694 

702 

709 

717 

724 

732 

572 

740 

747 

755 

762 

770 

778 

785 

793 

800 

808 

573 

815 

823 

831 

838 

846 

853 

861 

868 

876 

884 

574 

891 

899 

906 

914 

921 

929 

937 

944 

952 

959 

575 

967 

974 

982 

989 

997 

*005 

*012 

*020 

*027 

*035 

576 

76 

042 

050 

057 

065 

072 

080 

087 

095 

103 

110 

577 

118 

125 

133 

140 

148 

155 

163 

170 

178 

185 

578 

193 

200 

208 

215 

223 

230 

238 

245 

253 

260 

579 

268 

275 

283 

290 

298 

305 

313 

320 

328 

335 

580 

343 

350 

358 

365 

373 

380 

388 

395 

403 

410 

7 

581 

418 

425 

433 

440 

448 

455 

462 

470 

477 

485 

582 

492 

500 

507 

515 

522 

530 

537 

545 

552 

559 

1 

0.7 

583 

567 

574 

582 

589 

597 

604 

612 

619 

626 

634 

2 

1.4 

584 

641 

649 

656 

664 

671 

678 

686 

693 

701 

708 

3 

4 

2.1 

2.8 

585 

716 

723 

730 

738 

745 

753 

760 

768 

775 

782 

5 

3.5 

586 

790 

797 

805 

812 

819 

827 

834 

842 

849 

856 

6 

4.2 

587 

864 

871 

879 

886 

893 

901 

908 

916 

923 

930 

7 

4.9 

588 

938 

945 

953 

960 

967 

975 

982 

989 

997 

*004 

8 

5.6 

589 

77 

012 

019 

026 

034 

041 

048 

056 

063 

070 

078 

9 

6.3 

590 

085 

093 

100 

107 

115 

122 

129 

137 

144 

151 

591 

159 

166 

173 

181 

188 

195 

203 

210 

217 

225 

592 

232 

240 

247 

254 

262 

269 

276 

283 

291 

298 

593 

305 

313 

320 

327 

335 

342 

349 

357 

364 

371 

594 

379 

386 

393 

401 

408 

415 

422 

430 

437 

444 

595 

452 

459 

466 

474 

481 

488 

495 

503 

510 

517 

5% 

525 

532 

539 

546 

554 

561 

568 

576 

583 

590 

597 

597 

605 

612 

619 

627 

634 

641 

648 

656 

663 

598 

670 

677 

685 

692 

699 

706 

714 

721 

728 

735 

599 

743 

750 

757 

764 

772 

779 

786 

793 

801 

808 

600 

815 

822 

830 

837 

844 

851 

859 

866 

873 

880 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.74  036  — .77  880 


83 


Table  6.1 4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
600  650 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

600 

77 

815 

822 

830 

837 

844 

851 

859 

866 

873 

880 

601 

887 

895 

902 

909 

916 

924 

931 

938 

945 

952 

602 

960 

967 

974 

981 

988 

996 

*003 

*010 

*017 

*025 

603 

78 

032 

039 

046 

053 

061 

068 

075 

082 

089 

097 

604 

104 

111 

118 

125 

132 

140 

147 

154 

161 

168 

605 

176 

183 

190 

197 

204 

211 

219 

226 

233 

240 

606 

247 

254 

262 

269 

276 

283 

290 

297 

305 

312 

607 

319 

326 

333 

340 

347 

355 

362 

369 

376 

383 

8 

608 

390 

398 

405 

412 

419 

426 

433 

440 

447 

455 

0.8 

609 

462 

469 

476 

483 

490 

497 

504 

512 

519 

526 

2 

1.6 

610 

533 

540 

547 

554 

561 

569 

576 

583 

590 

597 

3 

4 

2.4 

3.2 

611 

604 

611 

618 

625 

633 

640 

647 

654 

661 

668 

5 

4.0 

612 

675 

682 

689 

696 

704 

711 

718 

725 

732 

739 

g 

4.8 

613 

746 

753 

760 

767 

774 

781 

789 

796 

803 

810 

7 

c c 

614 

817 

824 

831 

838 

845 

852 

859 

866 

873 

880 

I 

8 

u.v 

6.4 

615 

888 

895 

902 

909 

916 

923 

930 

937 

944 

951 

9 

7.2 

616 

958 

965 

972 

979 

986 

993 

*000 

*007 

*014 

*021 

617 

79 

029 

036 

043 

050 

057 

064 

071 

078 

085 

092 

618 

099 

106 

113 

120 

127 

134 

141 

148 

155 

162 

619 

169 

176 

183 

190 

197 

204 

211 

218 

225 

232 

620 

239 

246 

253 

260 

267 

274 

281 

288 

295 

302 

621 

309 

316 

323 

330 

337 

344 

351 

358 

365 

372 

7 

622 

379 

386 

393 

400 

407 

414 

421 

428 

435 

442 

623 

449 

456 

463 

470 

477 

484 

491 

498 

505 

511 

1 

0.7 

624 

518 

525 

532 

539 

546 

553 

560 

567 

574 

581 

2 

1.4 

3 

2.1 

625 

588 

595 

602 

609 

616 

623 

630 

637 

644 

650 

4 

2.8 

626 

657 

664 

671 

.678 

685 

692 

699 

706 

713 

720 

6 

3.5 

627 

727 

734 

741 

748 

754 

761 

768 

775 

782 

789 

6 

4.2 

628 

796 

803 

810 

817 

824 

831 

837 

844 

851 

858 

7 

4.9 

629 

865 

872 

879 

886 

893 

900 

906 

913 

920 

927 

8 

5.6 

9 

6.3 

630 

934 

941 

948 

955 

962 

969 

975 

982 

989 

996 

631 

80 

003 

010 

017 

024 

030 

037 

044 

051 

058 

065 

632 

072 

079 

085 

092 

099 

106 

113 

120 

127 

134 

633 

140 

147 

154 

161 

168 

175 

182 

188 

195 

202 

634 

209 

216 

223 

229 

236 

243 

250 

257 

264 

271 

635 

277 

284 

291 

298 

305 

312 

318 

325 

332 

339 

636 

346 

353 

359 

366 

373 

380 

387 

393 

400 

407 

6 

637 

414 

421 

428 

434 

441 

448 

455 

462 

468 

475 

1 

0.6 

638 

482 

489 

496 

502 

509 

516 

523 

530 

536 

543 

2 

1.2 

639 

550 

557 

564 

570 

577 

584 

591 

598 

604 

611 

3 

1.8 

4 

2.4 

640 

618 

625 

632 

638 

645 

652 

659 

665 

672 

679 

5 

3.0 

641 

686 

693 

699 

706 

713 

720 

726 

733 

740 

747 

6 

3.6 

642 

754 

760 

767 

774 

781 

787 

794 

801 

808 

814 

7 

4.2 

643 

821 

828 

835 

841 

848 

855 

862 

868 

875 

882 

8 

4.8 

644 

889 

895 

902 

909 

916 

922 

929 

936 

943 

949 

9 

5.4 

645 

956 

963 

969 

976 

983 

990 

996 

*003 

*010 

*017 

646 

81 

023 

030 

037 

043 

050 

057 

064 

070 

077 

084 

647 

090 

097 

104 

111 

117 

124 

131 

137 

144 

151 

648 

158 

164 

171 

178 

184 

191 

198 

204 

211 

218 

649 

224 

231 

238 

245 

251 

258 

265 

271 

278 

285 

650 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.77  815  .81  351 


84 


Table  6.1 4 (Confd) . 

COMMON  LOGARITHMS  OF  NUMBERS 
650  - 700 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

650 

81 

291 

298 

305 

311 

318 

325 

331 

338 

345 

351 

651 

358 

365 

371 

378 

385 

391 

398 

405 

411 

418 

652 

425 

431 

438 

445 

451 

458 

465 

471 

478 

485 

653 

491 

498 

505 

511 

518 

525 

531 

538 

544 

551 

654 

558 

564 

571 

578 

584 

591 

598 

604 

611 

617 

655 

624 

631 

637 

644 

651 

657 

664 

671 

677 

684 

656 

690 

697 

704 

710 

717 

723 

730 

737 

743 

750 

657 

757 

763 

770 

776 

783 

790 

796 

803 

809 

816 

658 

823 

829 

836 

842 

849 

856 

862 

869 

875 

882 

659 

889 

895 

902 

908 

915 

921 

928 

935 

941 

948 

660 

954 

961 

968 

974 

981 

987 

994 

*000 

*007 

*014 

7 

661 

82 

020 

027 

033 

040 

046 

053 

060 

066 

073 

079 

1 

0.7 

662 

086 

092 

099 

105 

112 

119 

125 

132 

138 

145 

2 

1 .4 

663 

151 

158 

164 

171 

178 

184 

191 

197 

204 

210 

3 

2.1 

664 

217 

223 

230 

236 

243 

249 

256 

263 

269 

276 

4 

2.8 

665 

282 

289 

295 

302 

308 

315 

321 

328 

334 

341 

5 

g 

3.6 

4.2 

666 

347 

354 

360 

367 

373 

380 

387 

393 

400 

406 

7 

4.9 

667 

413 

419 

426 

432 

439 

445 

452 

458 

465 

471 

g 

c A 

668 

478 

484 

491 

497 

504 

510 

517 

523 

530 

536 

g 

0.0 

6.3 

669 

543 

549 

556 

562 

569 

575 

582 

588 

595 

601 

670 

607 

614 

620 

627 

633 

640 

646 

653 

659 

666 

671 

672 

679 

685 

692 

698 

705 

711 

718 

724 

730 

672 

737 

743 

750 

756 

763 

769 

776 

782 

789 

795 

673 

802 

808 

814 

821 

827 

834 

840 

847 

853 

860 

674 

866 

872 

879 

885 

892 

898 

905 

911 

918 

924 

675 

930 

937 

943 

950 

956 

963 

969 

975 

982 

988 

676 

995 

*001 

*008 

*014 

*020 

*027 

*033 

*040 

*046 

*052 

677 

83 

059 

065 

072 

078 

085 

091 

097 

104 

110 

117 

678 

123 

129 

136 

142 

149 

155 

161 

168 

174 

181 

679 

187 

193 

200 

206 

213 

219 

225 

232 

238 

245 

680 

251 

257 

264 

270 

276 

283 

289 

296 

302 

308 

g 

681 

315 

321 

327 

334 

340 

347 

353 

359 

366 

372 

682 

378 

385 

391 

398 

404 

410 

417 

423 

429 

436 

1 

0.6 

683 

442 

448 

455 

461 

467 

474 

480 

487 

493 

499 

2 

1.2 

684 

506 

512 

518 

525 

531 

537 

544 

550 

556 

563 

3 

1.8 

4 

2.4 

685 

569 

575 

582 

588 

594 

601 

607 

613 

620 

626 

5 

3.0 

686 

632 

639 

645 

651 

658 

664 

670 

677 

683 

689 

6 

3.6 

687 

696 

702 

708 

715 

721 

727 

734 

740 

746 

753 

7 

4.2 

688 

759 

765 

771 

778 

784 

790 

797 

803 

809 

816 

8 

4.8 

689 

822 

828 

835 

841 

847 

853 

860 

866 

872 

879 

9 

6.4 

690 

885 

891 

897 

904 

910 

916 

923 

929 

935 

942 

691 

948 

954 

960 

967 

973 

979 

985 

992 

998 

*004 

692 

84 

011 

017 

023 

029 

036 

042 

048 

055 

061 

067 

693 

073 

080 

086 

092 

098 

105 

111 

117 

123 

130 

694 

136 

142 

148 

155 

161 

167 

173 

180 

186 

192 

695 

198 

205 

211 

217 

223 

230 

236 

242 

248 

255 

696 

261 

267 

273 

280 

286 

292 

298 

305 

311 

317 

697 

323 

330 

336 

342 

348 

354 

361 

367 

373 

379 

698 

386 

392 

398 

404 

410 

417 

423 

429 

435 

442 

699 

448 

454 

460 

466 

473 

479 

485 

491 

497 

504 

700 

510 

516 

522 

528 

535 

541 

547 

553 

559 

566 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.81  291  .84  566 


85 


Table  6.1  4 (Cont’d) 


COMMON  LOGARITHMS  OF  NUMBERS 
700  — 750 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

700 

84 

510 

516 

522 

528 

535 

541 

547 

553 

559 

566 

701 

572 

578 

584 

590 

597 

603 

609 

615 

621 

628 

702 

634 

640 

646 

652 

658 

665 

671 

677 

683 

689 

703 

696 

702 

708 

714 

720 

726 

733 

739 

745 

751 

704 

757 

763 

770 

776 

782 

788 

794 

800 

807 

813 

705 

819 

825 

831 

837 

844 

850 

856 

862 

868 

874 

706 

880 

887 

893 

899 

905 

911 

917 

924 

930 

936 

707 

942 

948 

954 

960 

967 

973 

979 

985 

991 

997 

7 

708 

85 

003 

009 

016 

022 

028 

034 

040 

046 

052 

058 

1 

0.7 

709 

065 

071 

077 

083 

089 

095 

101 

107 

114 

120 

2 

1.4 

710 

126 

132 

138 

144 

150 

156 

163 

169 

175 

181 

3 

4 

2.1 

2.8 

711 

187 

193 

199 

205 

211 

217 

224 

230 

236 

242 

5 

3.5 

712 

248 

254 

260 

266 

272 

278 

285 

291 

297 

303 

6 

4.2 

713 

309 

315 

321 

327 

333 

339 

345 

352 

358 

364 

7 

4.9 

714 

370 

376 

382 

388 

394 

400 

406 

412 

418 

425 

8 

5.6 

715 

431 

437 

443 

449 

455 

461 

467 

473 

479 

485 

9 

6.3 

716 

491 

497 

503 

509 

516 

522 

528 

534 

540 

546 

717 

552 

558 

564 

570 

576 

582 

588 

594 

600 

606 

718 

612 

618 

625 

631 

637 

643 

649 

655 

661 

667 

719 

673 

679 

685 

691 

697 

703 

709 

715 

721 

727 

720 

733 

739 

745 

751 

757 

763 

769 

775 

781 

788 

721 

794 

800 

806 

812 

818 

824 

830 

836 

842 

848 

6 

722 

854 

860 

866 

872 

878 

884 

890 

896 

902 

908 

723 

914 

920 

926 

932 

938 

944 

950 

956 

962 

968 

1 

0.6 

724 

974 

980 

986 

992 

998 

*004 

*010 

*016 

*022 

*028 

2 

3 

1.2 

1.8 

725 

86 

034 

040 

046 

052 

058 

064 

070 

076 

082 

088 

4 

2.4 

726 

094 

100 

106 

112 

118 

124 

130 

136 

141 

147 

5 

3.0 

727 

153- 

159 

165 

171 

177 

183 

189 

195 

201 

207 

6 

3.6 

728 

213 

219 

225 

231 

237 

243 

249 

255 

261 

267 

7 

4.2 

729 

273 

279 

285 

291 

297 

303 

308 

314 

320 

326 

8 

4.8 

9 

5.4 

730 

332 

338 

344 

350 

356 

362 

368 

374 

380 

386 

731 

392 

398 

404 

410 

415 

421 

427 

433 

439 

445 

732 

451 

457 

463 

469 

475 

481 

487 

493 

499 

504 

733 

510 

516 

522 

528 

534 

540 

546 

552 

558 

564 

734 

570 

576 

581 

587 

593 

599 

605 

611 

617 

623 

735 

629 

635 

641 

646 

652 

658 

664 

670 

676 

682 

736 

688 

694 

700 

705 

711 

717 

723 

729 

735 

741 

5 

737 

747 

753 

759 

764 

770 

776 

782 

788 

794 

800 

1 

0.5 

738 

806 

812 

817 

823 

829 

835 

841 

847 

853 

859 

2 

1.0 

739 

864 

870 

876 

882 

888 

894 

900 

906 

911 

917 

3 

1.5 

4 

2.0 

740 

923 

929 

935 

941 

947 

953 

958 

964 

970 

976 

5 

2.5 

741 

982 

988 

994 

999 

*005 

*011 

*017 

*023 

*029 

*035 

6 

3.0 

742 

87 

040 

046 

052 

058 

064 

070 

075 

081 

087 

093 

7 

3.5 

743 

099 

105 

111 

116 

122 

128 

134 

140 

146 

151 

8 

4.0 

744 

157 

163 

169 

175 

181 

186 

192 

198 

204 

210 

9 

4.5 

745 

216 

221 

227 

233 

239 

245 

251 

256 

262 

268 

746 

274 

280 

286 

291 

297 

303 

309 

315 

320 

326 

747 

332 

338 

344 

349 

355 

361 

367 

373 

379 

384 

748 

390 

396 

402 

408 

413 

419 

425 

431 

437 

442 

749 

448 

454 

460 

466 

471 

477 

483 

489 

495 

500 

750 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.84  510  — .87  558 


86 


Tabic  6.1 4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
750  — 800 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

750 

87 

506 

512 

518 

523 

529 

535 

541 

547 

552 

558 

751 

564 

570 

576 

581 

587 

593 

599 

604 

610 

616 

752 

622 

628 

633 

639 

645 

651 

656 

662 

668 

674 

753 

679 

685 

691 

697 

703 

708 

714 

720 

726 

731 

754 

737 

743 

749 

754 

760 

766 

772 

777 

783 

789 

755 

795 

800 

806 

812 

818 

823 

829 

835 

841 

846 

756 

852 

858 

864 

869 

875 

881 

887 

892 

898 

904 

757 

910 

915 

921 

927 

933 

938 

944 

950 

955 

961 

758 

967 

973 

978 

984 

990 

996 

*001 

*007 

*013 

*018 

759 

88 

024 

030 

036 

041 

047 

053 

058 

064 

070 

076 

760 

081 

087 

093 

098 

104 

110 

116 

121 

127 

133 

6 

761 

138 

144 

150 

156 

161 

167 

173 

178 

184 

190 

1 

0.6 

762 

195 

201 

207 

213 

218 

224 

230 

235 

241 

247 

2 

1 .2 

763 

252 

258 

264 

270 

275 

281 

287 

292 

298 

304 

3 

1 .8 

764 

309 

315 

321 

326 

332 

338 

343 

349 

355 

360 

4 

2.4 

765 

366 

372 

377 

383 

389 

395 

400 

406 

412 

417 

5 

g 

3.0 

3.6 

766 

423 

429 

434 

440 

446 

451 

457 

463 

468 

474 

7 

4.2 

767 

480 

485 

491 

497 

502 

508 

513 

519 

525 

530 

g 

4.8 

768 

536 

542 

547 

553 

559 

564 

570 

576 

581 

587 

9 

6.4 

769 

593 

598 

604 

610 

615 

621 

627 

632 

638 

643 

770 

649 

655 

660 

666 

672 

677 

683 

689 

694 

700 

771 

705 

711 

717 

722 

728 

734 

739 

745 

750 

756 

772 

762 

767 

773 

779 

784 

790 

795 

801 

807 

812 

773 

818 

824 

829 

835 

840 

846 

852 

857 

863 

868 

774 

874 

880 

885 

891 

897 

902 

908 

913 

919 

925 

775 

930 

936 

941 

947 

953 

958 

964 

969 

975 

981 

776 

986 

992 

997 

*003 

*009 

*014 

*020 

*025 

*031 

*037 

777 

89 

042 

048 

053 

059 

064 

070 

076 

081 

087 

092 

778 

098 

104 

109 

115 

120 

126 

131 

137 

143 

148 

779 

154 

159 

165 

170 

176 

182 

187 

193 

198 

204 

780 

209 

215 

221 

226 

232 

237 

243 

248 

254 

260 

5 

781 

265 

271 

276 

282 

287 

293 

298 

304 

310 

315 

782 

321 

326 

332 

337 

343 

348 

354 

360 

365 

371 

1 

O.S 

783 

376 

382 

387 

393 

398 

404 

409 

415 

421 

426 

2 

1.0 

784 

432 

437 

443 

448 

454 

459 

465 

470 

476 

481 

3 

1.5 

4 

2.0 

785 

487 

492 

498 

504 

509 

515 

520 

526 

531 

537 

5 

2.5 

786 

542 

548 

553 

559 

564 

570 

575 

581 

586 

592 

6 

3.0 

787 

597 

603 

609 

614 

620 

625 

631 

636 

642 

647 

7 

3.5 

788 

653 

658 

664 

669 

675 

680 

686 

691 

697 

702 

8 

4.0 

789 

708 

713 

719 

724 

730 

735 

741 

746 

752 

757 

9 

4.5 

790 

763 

768 

774 

779 

785 

790 

796 

801 

807 

812 

791 

818 

823 

829 

834 

840 

845 

851 

856 

862 

867 

792 

873 

878 

883 

889 

894 

900 

905 

911 

916 

922 

793 

927 

933 

938 

944 

949 

955 

960 

966 

971 

977 

794 

982 

988 

993 

998 

*004 

*009 

*015 

*020 

*026 

*031 

795 

90 

037 

042 

048 

053 

059 

064 

069 

075 

080 

086 

7% 

091 

097 

102 

108 

113 

119 

124 

129 

135 

140 

797 

146 

151 

157 

162 

168 

173 

179 

184 

189 

195 

798 

200 

206 

211 

217 

222 

227 

233 

238 

244 

249 

799 

255 

260 

266 

271 

276 

282 

287 

293 

298 

304 

800 

309 

314 

320 

325 

331 

336 

342 

347 

352 

358 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.87  506  — .90  358 


87 


Tabic  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
800  — 850 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

800 

90 

309 

314 

320 

325 

331 

336 

342 

347 

352 

358 

801 

363 

369 

374 

380 

385 

390 

396 

401 

407 

412 

802 

417 

423 

428 

434 

439 

445 

450 

455 

461 

466 

803 

472 

477 

482 

488 

493 

499 

504 

509 

515 

520 

804 

526 

531 

536 

542 

547 

553 

558 

563 

569 

574 

805 

580 

585 

590 

596 

601 

607 

612 

617 

623 

628 

806 

634 

639 

644 

650 

655 

660 

666 

671 

677 

682 

807 

687 

693 

698 

703 

709 

714 

720 

725 

730 

736 

808 

741 

747 

752 

757 

763 

768 

773 

779 

784 

789 

809 

795 

800 

806 

811 

816 

822 

827 

832 

838 

843 

810 

849 

854 

859 

865 

870 

875 

881 

886 

891 

897 

6 

811 

902 

907 

913 

918 

924 

929 

934 

940 

945 

950 

0.6 

812 

956 

961 

966 

972 

977 

982 

988 

993 

998 

*004 

9 

1 9 

813 

91 

009 

014 

020 

025 

030 

036 

041 

046 

052 

057 

£ 

O 

1 ft 

814 

062 

068 

073 

078 

084 

089 

094 

100 

105 

110 

o 

4 

1 .O 

2.4 

815 

116 

121 

126 

132 

137 

142 

148 

153 

158 

164 

5 

0 

3.0 

•j  fi 

816 

169 

174 

180 

185 

190 

196 

201 

206 

212 

217 

7 

0.0 

4.2 

817 

222 

228 

233 

238 

243 

249 

254 

259 

265 

270 

o 

A R 

818 

275 

281 

286 

291 

297 

302 

307 

312 

318 

323 

o 

Q 

c a 

819 

328 

334 

339 

344 

350 

355 

360 

365 

371 

376 

820 

381 

387 

392 

397 

403 

408 

413 

418 

424 

429 

821 

434 

440 

445 

450 

455 

461 

466 

471 

477 

482 

822 

487 

492 

498 

503 

508 

514 

519 

524 

529 

535 

823 

540 

545 

551 

556 

561 

566 

572 

577 

582 

587 

824 

593 

598 

603 

609 

614 

619 

624 

630 

635 

640 

825 

645 

651 

656 

.661 

666 

672 

677 

682 

687 

693 

826 

698 

703 

709 

714 

719 

724 

730 

735 

740 

745 

827 

751 

756 

761 

766 

772 

777 

782 

787 

793 

798 

828 

803 

808 

814 

819 

824 

829 

834 

840 

845 

850 

829 

855 

861 

866 

871 

876 

882 

887 

892 

897 

903 

830 

908 

913 

918 

924 

929 

934 

939 

944 

950 

955 

5 

831 

960 

965 

971 

976 

981 

986 

991 

997 

*002 

*007 

832 

92 

012 

018 

023 

028 

033 

038 

044 

049 

054 

059 

1 

0.5 

833 

065 

070 

075 

080 

085 

091 

096 

101 

106 

111 

2 

1.0 

834 

117 

122 

127 

132 

137 

143 

148 

153 

158 

163 

3 

1.5 

4 

2.0 

835 

169 

174 

179 

184 

189 

195 

200 

205 

210 

215 

5 

2.5 

836 

221 

226 

231 

236 

241 

247 

252 

257 

262 

267 

6 

3.0 

837 

273 

278 

283 

288 

293 

298 

304 

309 

314 

319 

7 

3.5 

838 

324 

330 

335 

340 

345 

350 

355 

361 

366 

371 

8 

4.0 

839 

376 

381 

387 

392 

397 

402 

407 

412 

418 

423 

9 

4.5 

840 

428 

433 

438 

443 

449 

454 

459 

464 

469 

474 

841 

480 

485 

490 

495 

500 

505 

511 

516 

521 

526 

842 

531 

536 

542 

547 

552 

557 

562 

567 

572 

578 

843 

583 

588 

593 

598 

603 

609 

614 

619 

624 

629 

844 

634 

639 

645 

65C 

655 

660 

665 

670 

675 

681 

845 

686 

691 

696 

701 

706 

711 

716 

722 

727 

732 

846 

737 

742 

747 

752 

758 

763 

768 

773 

778 

783 

847 

788 

793 

799 

804 

809 

814 

819 

824 

829 

834 

848 

840 

845 

850 

855 

860 

865 

870 

875 

881 

886 

849 

891 

896 

901 

906 

911 

916 

921 

927 

932 

937 

850 

942 

947 

952 

957 

962 

967 

973 

978 

983 

988 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.90  309  .92  988 


88 


Table  6.1  4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
850  — 900 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

850 

92 

942 

947 

952 

957 

962 

967 

973 

978 

983 

988 

851 

993 

998 

*003 

*008 

*013 

*018 

*024 

*029 

*034 

*039 

852 

93 

044 

049 

054 

059 

064 

069 

075 

080 

085 

090 

853 

095 

100 

105 

no 

115 

120 

125 

131 

136 

141 

854 

146 

151 

156 

161 

166 

171 

176 

181 

186 

192 

855 

197 

202 

207 

212 

217 

222 

227 

232 

237 

242 

856 

247 

252 

258 

263 

268 

273 

278 

283 

288 

293 

857 

298 

303 

308 

313 

318 

323 

328 

334 

339 

344 

6 

858 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 

1 

1 0.6 

859 

399 

404 

409 

414 

420 

425 

430 

435 

440 

445 

2 

1.2 

860 

450 

455 

460 

465 

470 

475 

480 

485 

490 

495 

3 

4 

1 .8 

2.4 

861 

500 

505 

510 

515 

520 

526 

531 

536 

541 

546 

5 

3.0 

862 

551 

556 

561 

566 

571 

576 

581 

586 

591 

596 

g 

3.6 

863 

601 

606 

611 

616 

621 

626 

631 

636 

641 

646 

7 

4.2 

864 

651 

656 

661 

666 

671 

676 

682 

687 

692 

697 

8 

4.8 

865 

702 

707 

712 

717 

722 

727 

732 

737 

742 

747 

9 

5.4 

866 

752 

757 

762 

767 

772 

777 

782 

787 

792 

797 

867 

802 

807 

812 

817 

822 

827 

832 

837 

842 

847 

868 

852 

857 

862 

867 

872 

877 

882 

887 

892 

897 

869 

902 

907 

912 

917 

922 

927 

932 

937 

942 

947 

870 

952 

957 

962 

967 

972 

977 

982 

987 

992 

997 

871 

94 

002 

007 

012 

017 

022 

027 

032 

037 

042 

047 

g 

872 

052 

057 

062 

067 

072 

077 

082 

086 

091 

096 

873 

101 

106 

111 

116 

121 

126 

131 

136 

141 

146 

1 

1 0.5 

874 

151 

156 

161 

166 

171 

176 

181 

186 

191 

196 

2 

3 

1.0 

1.5 

875 

201 

206 

211 

216 

221 

226 

231 

236 

240 

245 

4 

2.0 

876 

250 

255 

260 

265 

270 

275 

280 

285 

290 

295 

5 

2.5 

877 

300 

305 

310 

315 

320 

325 

330 

335 

340 

345 

6 

3.0 

878 

349 

354 

359 

364 

369 

374 

379 

384 

389 

394 

7 

3.5 

879 

399 

404 

409 

414 

419 

424 

429 

433 

438 

443 

8 

4.0 

9 

4.5 

880 

448 

453 

458 

463 

468 

473 

478 

483 

488 

493 

881 

498 

503 

507 

512 

517 

522 

527 

532 

537 

542 

882 

547 

552 

557 

562 

567 

571 

576 

581 

586 

591 

883 

5% 

601 

606 

611 

616 

621 

626 

630 

635 

640 

884 

645 

650 

655 

660 

665 

670 

675 

680 

685 

689 

885 

694 

699 

704 

709 

714 

719 

724 

729 

734 

738 

886 

743 

748 

753 

758 

763 

768 

773 

778 

783 

787 

4 

887 

792 

797 

802 

807 

812 

817 

822 

827 

832 

836 

i i 

0.4 

888 

841 

846 

851 

856 

861 

866 

871 

876 

880 

885 

2 

0.8 

889 

890 

895 

900 

905 

910 

915 

919 

924 

929 

934 

3 ! 

1.2 

4 

1.6 

890 

939 

944 

949 

954 

959 

963 

968 

973 

978 

983 

5 1 

2.0 

291 

988 

993 

998 

*002 

*007 

*012 

*017 

*022 

*027 

*032 

6 

2.4 

892 

95 

036 

041 

046 

051 

056 

061 

066 

071 

075 

080 

7 

2.8 

893 

085 

090 

095 

100 

105 

109 

114 

119 

124 

129 

8 i 

3.2 

894 

134 

139 

143 

148 

153 

158 

163 

168 

173 

177 

9 I 

3.6 

895 

182 

187 

192 

197 

202 

207 

211 

216 

221 

226 

896 

231 

236 

240 

245 

250 

255 

260 

265 

270 

274 

897 

279 

284 

289 

294 

299 

303 

308 

313 

318 

323 

898 

328 

332 

337 

342 

347 

352 

357 

361 

366 

371 

899 

376 

381 

386 

390 

395 

400 

405 

410 

415 

419 

900 

424 

429 

434 

439 

444 

448 

453 

458 

463 

468 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.92  942  — .95  468 


89 


Tabic  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
900  — 950 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

900 

95 

424 

429 

434 

439 

444 

448 

453 

458 

463 

468 

901 

472 

477 

482 

487 

492 

497 

501 

506 

511 

516 

902 

521 

525 

530 

535 

540 

545 

550 

554 

559 

564 

903 

569 

574 

578 

583 

588 

593 

598 

602 

607 

612 

904 

617 

622 

626 

631 

636 

641 

646 

650 

655 

660 

905 

665 

670 

674 

679 

684 

689 

694 

698 

703 

708 

906 

713 

718 

722 

727 

732 

737 

742 

746 

751 

756 

907 

761 

766 

770 

775 

780 

785 

789 

794 

799 

804 

908 

809 

813 

818 

823 

828 

832 

837 

842 

847 

852 

909 

856 

861 

866 

871 

875 

880 

885 

890 

895 

899 

910 

904 

909 

914 

918 

923 

928 

933 

938 

942 

947 

5 

911 

952 

957 

961 

966 

971 

976 

980 

985 

990 

995 

912 

999 

*004 

*009 

*014 

*019 

*023 

*028 

*033 

*038 

*042 

2 

U.3 
1 .0 

913 

96 

047 

052 

057 

061 

066 

071 

076 

080 

085 

090 

3 

1 .5 

914 

095 

099 

104 

109 

114 

118 

123 

128 

133 

137 

4 

2.0 

915 

142 

147 

152 

156 

161 

166 

171 

175 

180 

185 

5 

g 

2.5 
■j  n 

916 

190 

194 

199 

204 

209 

213 

218 

223 

227 

232 

7 

o.u 

3.5 

917 

237 

242 

246 

251 

256 

261 

265 

270 

275 

280 

g 

4.0 

918 

284 

289 

294 

298 

303 

308 

313 

317 

322 

327 

9 

4.5 

919 

332 

336 

341 

346 

350 

355 

360 

365 

369 

374 

920 

379 

384 

388 

393 

398 

402 

407 

412 

417 

421 

921 

426 

431 

435 

440 

445 

450 

454 

459 

464 

468 

922 

473 

478 

483 

487 

492 

497 

501 

506 

511 

515 

923 

520 

525 

530 

534 

539 

544 

548 

553 

558 

562 

924 

567 

572 

577 

581 

586 

591 

595 

600 

605 

609 

925 

614 

619 

624 

.628 

633 

638 

642 

647 

652 

656 

926 

661 

666 

670 

675 

680 

685 

689 

694 

699 

703 

927 

708 

713 

717 

722 

727 

731 

736 

741 

745 

750 

928 

755 

759 

764 

769 

774 

778 

783 

788 

792 

797 

929 

802 

806 

811 

816 

820 

825 

830 

834 

839 

844 

930 

848 

853 

858 

862 

867 

872 

876 

881 

886 

890 

4 

931 

895 

900 

904 

909 

914 

918 

923 

928 

932 

937 

932 

942 

946 

951 

956 

960 

965 

970 

974 

979 

984 

1 

0.4 

933 

988 

993 

997 

*002 

*007 

*011 

*016 

*021 

*025 

*030 

2 

0.8 

934 

97 

035 

039 

044 

049 

053 

058 

063 

067 

072 

077 

3 

1.2 

4 

1.6 

935 

081 

086 

090 

095 

100 

104 

109 

114 

118 

123 

5 

2.0 

936 

128 

132 

137 

142 

146 

151 

155 

160 

165 

169 

6 

2.4 

937 

174 

179 

183 

188 

192 

197 

202 

206 

211 

216 

7 

2.8 

938 

220 

225 

230 

234 

239 

243 

248 

253 

257 

262 

8 

3.2 

939 

267 

271 

276 

280 

285 

290 

294 

299 

304 

308 

9 

3.6 

940 

313 

317 

322 

327 

331 

336 

340 

345 

350 

354 

941 

359 

364 

368 

373 

377 

382 

387 

391 

396 

400 

942 

405 

410 

414 

419 

424 

428 

433 

437 

442 

447 

943 

451 

456 

460 

465 

470 

474 

479 

483 

488 

493 

944 

497 

502 

506 

511 

516 

520 

525 

529 

534 

539 

945 

543 

548 

552 

557 

562 

566 

571 

575 

580 

585 

946 

589 

594 

598 

603 

607 

612 

617 

621 

626 

630 

947 

635 

640 

644 

649 

653 

658 

663 

667 

672 

676 

948 

681 

685 

690 

695 

699 

704 

708 

713 

717 

722 

949 

727 

731 

736 

740 

745 

749 

754 

759 

763 

768 

950 

772 

777 

782 

786 

791 

795 

800 

804 

809 

813 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.95  424  .97  813 


90 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
950  — 1000 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

950 

97 

772 

777 

782 

786 

791 

795 

800 

804 

809 

813 

951 

818 

823 

827 

832 

836 

841 

845 

850 

855 

859 

952 

864 

868 

873 

877 

882 

886 

891 

896 

900 

905 

953 

909 

914 

918 

923 

928 

932 

937 

941 

946 

950 

954 

955 

959 

964 

968 

973 

978 

982 

987 

991 

996 

955 

98 

000 

005 

009 

014 

019 

023 

028 

032 

037 

041 

956 

046 

050 

055 

059 

064 

068 

073 

078 

082 

087 

957 

091 

096 

100 

105 

109 

114 

118 

123 

127 

132 

958 

137 

141 

146 

150 

155 

159 

164 

168 

173 

177 

959 

182 

186 

191 

195 

200 

204 

209 

214 

218 

223 

960 

227 

232 

236 

241 

245 

250 

254 

259 

263 

268 

5 

961 

272 

277 

281 

286 

290 

295 

299 

304 

308 

313 

1 

0.5 

962 

318 

322 

327 

331 

336 

340 

345 

349 

354 

358 

2 

1.0 

963 

363 

367 

372 

376 

381 

385 

390 

394 

399 

403 

3 

1.5 

964 

408 

412 

417 

421 

426 

430 

435 

439 

444 

448 

4 

2.0 

965 

453 

457 

462 

466 

471 

475 

480 

484 

489 

493 

5 

6 

2.5 

3.0 

966 

498 

502 

507 

511 

516 

520 

525 

529 

534 

538 

7 

3.5 

967 

543 

547 

552 

556 

561 

565 

570 

574 

579 

583 

g 

4.0 

968 

588 

592 

597 

601 

605 

610 

614 

619 

623 

628 

g 

4.5 

969 

632 

637 

641 

646 

650 

655 

659 

664 

668 

673 

970 

677 

682 

686 

691 

695 

700 

704 

709 

713 

717 

971 

722 

726 

731 

735 

740 

744 

749 

753 

758 

762 

972 

767 

771 

776 

780 

784 

789 

793 

798 

802 

807 

973 

811 

816 

820 

825 

829 

834 

838 

843 

847 

851 

974 

856 

860 

865 

869 

874 

878 

883 

887 

892 

896 

975 

900 

905 

909 

914 

918 

923 

927 

932 

936 

941 

976 

945 

949 

954 

958 

963 

967 

972 

976 

981 

985 

977 

989 

994 

998 

*003 

*007 

*012 

*016 

*021 

*025 

*029 

978 

99 

034 

038 

043 

047 

052 

056 

061 

065 

069 

074 

979 

078 

083 

087 

092 

096 

100 

105 

109 

114 

118 

980 

123 

127 

131 

136 

140 

145 

149 

154 

158 

162 

4 

981 

167 

171 

176 

180 

185 

189 

193 

198 

202 

207 

982 

211 

216 

220 

224 

229 

233 

238 

242 

247 

251 

1 

0.4 

983 

255 

260 

264 

269 

273 

277 

282 

286 

291 

295 

2 

0.8 

984 

300 

304 

308 

313 

317 

322 

326 

330 

335 

339 

3 

1.2 

4 

1.6 

985 

344 

348 

352 

357 

361 

366 

370 

374 

379 

383 

5 

2.0 

986 

388 

392 

396 

401 

405 

410 

414 

419 

423 

427 

6 

2.4 

987 

432 

436 

441 

445 

449 

454 

458 

463 

467 

471 

7 

2.8 

988 

476 

480 

484 

489 

493 

498 

502 

506 

511 

515 

3 

3.2 

989 

520 

524 

528 

533 

537 

542 

546 

550 

555 

559 

9 

3.6 

990 

564 

568 

572 

577 

581 

585 

590 

594 

599 

603 

991 

607 

612 

616 

621 

625 

629 

634 

638 

642 

647 

992 

651 

656 

660 

664 

669 

673 

677 

682 

686 

691 

993 

695 

699 

704 

708 

712 

717 

721 

726 

730 

734 

994 

739 

743 

747 

752 

756 

760 

765 

769 

774 

778 

995 

782 

787 

791 

795 

800 

804 

808 

813 

817 

822 

996 

826 

830 

835 

839 

843 

848 

852 

856 

861 

865 

997 

870 

874 

878 

883 

887 

891 

896 

900 

904 

909 

998 

913 

917 

922 

926 

930 

935 

939 

944 

948 

952 

999 

957 

961 

965 

970 

974 

978 

983 

987 

991 

996 

1000 

00 

000 

004 

009 

013 

017 

022 

026 

030 

035 

039 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Proportional  parts 

.97  772  .99  996 


91 


Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
1000—  1050 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1000 

000 

0000 

0434 

0869 

1303 

1737 

2171 

2605 

3039 

3473 

3907 

434 

1001 

4341 

4775 

5208 

5642 

6076 

6510 

6943 

7377 

7810 

8244 

434 

1002 

8677 

9111 

9544 

9977 

*0411 

*0844 

*1277 

*1710 

*2143 

*2576 

433 

1003 

001 

3009 

3442 

3875 

4308 

4741 

5174 

5607 

6039 

6472 

6905 

433 

1004 

7337 

7770 

8202 

8635 

9067 

9499 

9932 

*0364 

*0796 

*1228 

432 

1005 

002 

1661 

2093 

2525 

2957 

3389 

3821 

4253 

4685 

5116 

5548 

432 

1006 

5980 

6411 

6843 

7275 

7706 

8138 

8569 

9001 

9432 

9863 

431 

1007 

003 

0295 

0726 

1157 

1588 

2019 

2451 

2882 

3313 

3744 

4174 

431 

1008 

4605 

5036 

5467 

5898 

6328 

6759 

7190 

7620 

8051 

8481 

431 

1009 

8912 

9342 

9772 

*0203 

*0633 

*1063 

*1493 

*1924 

*2354 

*2784 

430 

1010 

004 

3214 

3644 

4074 

4504 

4933 

5363 

5793 

6223 

6652 

7082 

430 

1011 

7512 

7941 

8371 

8800 

9229 

9659 

*0088 

*0517 

*0947 

*1376 

429 

1012 

005 

1805 

2234 

2663 

3092 

3521 

3950 

4379 

4808 

5237 

5666 

429 

1013 

6094 

6523 

6952 

7380 

7809 

8238 

8666 

9094 

9523 

9951 

429 

1014 

006 

0380 

0808 

1236 

1664 

2092 

2521 

2949 

3377 

3805 

4233 

428 

1015 

4660 

5088 

5516 

5944 

6372 

6799 

7227 

7655 

8082 

8510 

428 

1016 

8937 

9365 

9792 

*0219 

*0647 

*1074 

*1501 

*1928 

*2355 

*2782 

427 

1017 

007 

3210 

3637 

4064 

4490 

4917 

5344 

5771 

6198 

6624 

7051 

427 

1018 

7478 

7904 

8331 

8757 

9184 

9610 

*0037 

*0463 

*0889 

*1316 

426 

1019 

008 

1742 

2168 

2594 

3020 

3446 

3872 

4298 

4724 

5150 

5576 

426 

1020 

6002 

6427 

6853 

7279 

7704 

8130 

8556 

8981 

9407 

9832 

426 

1021 

009 

0257 

0683 

1108 

1533 

1959 

2384 

2809 

3234 

3659 

4084 

425 

1022 

4509 

4934 

5359 

5784 

6208 

6633 

7058 

7483 

7907 

8332 

425 

1023 

8756 

9181 

9605 

*0030 

*0454 

*0878 

*1303 

*1727 

*2151 

*2575 

424 

1024 

010 

3000 

3424 

3848 

4272 

4696 

5120 

5544 

5967 

6391 

6815 

424 

1025 

7239 

7662 

8086 

8510 

8933 

9357 

9780 

*0204 

*0627 

*1050 

424 

1026 

011 

1474 

1897 

' 2320 

2743 

3166 

3590 

4013 

4436 

4859 

5282 

423 

1027 

5704 

6127 

6550 

6973 

7396 

7818 

8241 

8664 

9086 

9509 

423 

1028 

9931 

*0354 

*0776 

*1198 

*1621 

*2043 

*2465 

*2887 

*3310 

*3732 

422 

1029 

012 

4154 

4576 

4998 

5420 

5842 

6264 

6685 

7107 

7529 

7951 

422 

1030 

8372 

8794 

9215 

9637 

*0059 

*0480 

*0901 

*1323 

*1744 

*2165 

422 

1031 

013 

2587 

3008 

3429 

3850 

4271 

4692 

5113 

5534 

5955 

6376 

421 

1032 

6797 

7218 

7639 

8059 

8480 

8901 

9321 

9742 

*0162 

*0583 

421 

1033 

014 

1003 

1424 

1844 

2264 

2685 

3105 

3525 

3945 

4365 

4785 

420 

1034 

5205 

5625 

6045 

6465 

6885 

7305 

7725 

8144 

8564 

8984 

420 

1035 

9403 

9823 

*0243 

*0662 

*1082 

*1501 

*1920 

*2340 

*2759 

*3178 

420 

1036 

015 

3598 

4017 

4436 

4855 

5274 

5693 

6112 

6531 

6950 

7369 

419 

1037 

7788 

8206 

8625 

9044 

9462 

9881 

*0300 

*0718 

*1137 

*1555 

419 

1038 

016 

1974 

2392 

2810 

3229 

3647 

4065 

4483 

4901 

5319 

5737 

418 

1039 

6155 

6573 

6991 

7409 

7827 

8245 

8663 

9080 

9498 

9916 

418 

1040 

017 

0333 

0751 

1168 

1586 

2003 

2421 

2838 

3256 

3673 

4090 

417 

1041 

4507 

4924 

5342 

5759 

6176 

6593 

7010 

7427 

7844 

8260 

417 

1042 

8677 

9094 

9511 

9927 

*0344 

*0761 

*1177 

*1594 

*2010 

*2427 

417 

1043 

018 

2843 

3259 

3676 

4092 

4508 

4925 

5341 

5757 

6173 

6589 

416 

1044 

7005 

7421 

7837 

8253 

8669 

9084 

9500 

9916 

*0332 

*0747 

416 

1045 

019 

1163 

1578 

1994 

2410 

2825 

3240 

3656 

4071 

4486 

4902 

415 

1046 

5317 

5732 

6147 

6562 

6977 

7392 

7807 

8222 

8637 

9052 

415 

1047 

9467 

9882 

*0296 

*0711 

*1126 

*1540 

*1955 

*2369 

*2784 

*3198 

415 

1048 

020 

3613 

4027 

4442 

4856 

5270 

5684 

6099 

6513 

6927 

7341 

414 

1049 

7755 

8169 

8583 

8997 

941.1 

9824 

*0238 

*0652 

*1066 

*1479 

414 

1050 

021 

1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

.000  0000  — .021  5614 
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Table  6.1  4 (Cont'd) 

COMMON  LOGARITHMS  OF  NUMBERS 
1050  — 1100 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1050 

021 

1893 

2307 

2720 

3134 

3547 

3961 

4374 

4787 

5201 

5614 

413 

1051 

6027 

6440 

6854 

7267 

7680 

8093 

8506 

8919 

9332 

9745 

413 

1052 

022 

0157 

0570 

0983 

1396 

1808 

2221 

2634 

3046 

3459 

3871 

413 

1053 

4284 

4696 

5109 

5521 

5933 

6345 

6758 

7170 

7582 

7994 

412 

1054 

8406 

8818 

9230 

9642 

*0054 

*0466 

*0878 

*1289 

*1701 

*2113 

412 

1055 

023 

2525 

2936 

3348 

3759 

4171 

4582 

4994 

5405 

5817 

6228 

411 

1056 

6639 

7050 

7462 

7873 

8284 

8695 

9106 

9517 

9928 

*0339 

411 

1057 

024 

0750 

1161 

1572 

1982 

2393 

2804 

3214 

3625 

4036 

4446 

411 

1058 

4857 

5267 

5678 

6088 

6498 

6909 

7319 

7729 

8139 

8549 

410 

1059 

8960 

9370 

9780 

*0190 

*0600 

*1010 

*1419 

*1829 

*2239 

*2649 

410 

1060 

025 

3059 

3468 

3878 

4288 

4697 

5107 

5516 

5926 

6335 

6744 

410 

1061 

7154 

7563 

7972 

8382 

8791 

9200 

9609 

*0018 

*0427 

*0836 

409 

1062 

026 

1245 

1654 

2063 

2472 

2881 

3289 

3698 

4107 

4515 

4924 

409 

1063 

5333 

5741 

6150 

6558 

6967 

7375 

7783 

8192 

8600 

9008 

408 

1064 

9416 

9824 

*0233 

*0641 

*1049 

*1457 

*1865 

*2273 

*2680 

*3088 

408 

1065 

027 

3496 

3904 

4312 

4719 

5127 

5535 

5942 

6350 

6757 

7165 

408 

1066 

7572 

7979 

8387 

8794 

9201 

9609 

*0016 

*0423 

*0830 

*1237 

407 

1067 

028 

1644 

2051 

2458 

2865 

3272 

3679 

4086 

4492 

4899 

5306 

407 

1068 

5713 

6119 

6526 

6932 

7339 

7745 

8152 

8558 

8964 

9371 

406 

1069 

9777 

*0183 

*0590 

*0996 

*1402 

*1808 

*2214 

*2620 

*3026 

*3432 

406 

1070 

029 

3838 

4244 

4649 

5055 

5461 

5867 

6272 

6678 

7084 

7489 

406 

1071 

7895 

8300 

8706 

9111 

9516 

9922 

*0327 

*0732 

*1138 

*1543 

405 

1072 

030 

1948 

2353 

2758 

3163 

3568 

3973 

4378 

4783 

5188 

5592 

405 

1073 

5997 

6402 

6807 

7211 

7616 

8020 

8425 

8830 

9234 

9638 

405 

1074 

031 

0043 

0447 

0851 

1256 

1660 

2054 

2468 

2872 

3277 

3681 

404 

1075 

4085 

4489 

4893 

5296 

5700 

6104 

6508 

6912 

7315 

7719 

404 

1076 

8123 

8526 

8930 

9333 

9737 

*0140 

*0544 

*0947 

*1350 

*1754 

403 

1077 

032 

2157 

2560 

2963 

3367 

3770 

4173 

4576 

4979 

5382 

5785 

403 

1078 

6188 

6590 

6993 

7396 

7799 

8201 

8604 

9007 

9409 

9812 

403 

1079 

033 

0214 

0617 

1019 

1422 

1824 

2226 

2629 

3031 

3433 

3835 

402 

1080 

4238 

4640 

5042 

5444 

5846 

6248 

6650 

7052 

7453 

7855 

402 

1081 

8257 

8659 

9060 

9462 

9864 

*0265 

*0667 

*1068 

*1470 

*1871 

402 

1082 

034 

2273 

2674 

3075 

3477 

3878 

4279 

4680 

5081 

5482 

5884 

401 

1083 

6285 

6686 

7087 

7487 

7888 

8289 

8690 

9091 

9491 

9892 

401 

1084 

035 

0293 

0693 

1094 

1495 

1895 

2296 

2696 

3096 

3497 

3897 

400 

1085 

4297 

4698 

5098 

5498 

5898 

6298 

6698 

7098 

7498 

7898 

400 

8298 

8698 

9098 

9498 

9898 

*0297 

*0697 

*1097 

*1496 

*1896 

400 

1087 

036 

2295 

2695 

3094 

3494 

3893 

4293 

4692 

5091 

5491 

5890 

399 

1088 

6289 

6688 

7087 

7486 

7885 

8284 

8683 

9082 

9481 

9880 

399 

1089 

037 

0279 

0678 

1076 

1475 

1874 

2272 

2671 

3070 

3468 

3867 

399 

1090 

4265 

4663 

5062 

5460 

5858 

6257 

6655 

7053 

7451 

7849 

398 

1091 

8248 

8646 

9044 

9442 

9839 

*0237 

*0635 

*1033 

*1431 

*1829 

398 

1092 

038 

2226 

2624 

3022 

3419 

3817 

4214 

4612 

5009 

5407 

5804 

398 

1093 

6202 

6599 

6996 

7393 

7791 

8188 

8585 

8982 

9379 

9776 

397 

1094 

039 

0173 

0570 

0967 

1364 

1761 

2158 

2554 

2951 

3348 

3745 

397 

1095 

4141 

4538 

4934 

5331 

5727 

6124 

6520 

6917 

7313 

7709 

397 

1096 

8106 

8502 

8898 

9294 

9690 

*0086 

*0482 

*0878 

*1274 

*1670 

396 

1097 

040 

2066 

2462 

2858 

3254 

3650 

4045 

4441 

4837 

5232 

5628 

396 

1098 

6023 

6419 

6814 

7210 

7605 

8001 

8396 

8791 

9187 

9582 

395 

1099 

9977 

*0372 

*0767 

*1162 

*1557 

*1952 

*2347 

*2742 

*3137 

*3532 

395 

1100 

041 

3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

.021  1893  .041  7479 
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Tabic  6.1 4 (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 
1100  — 1150 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1100 

041 

3927 

4322 

4716 

5111 

5506 

5900 

6295 

6690 

7084 

7479 

395 

1101 

7873 

8268 

8662 

9056 

9451 

9845 

*0239 

*0633 

*1028 

*1422 

394 

1102 

042 

1816 

2210 

2604 

2998 

3392 

3786 

4180 

4574 

4968 

5361 

394 

1103 

5755 

6149 

6543 

6936 

7330 

7723 

8117 

8510 

8904 

9297 

394 

1104 

9691 

*0084 

*0477 

*0871 

*1264 

*1657 

*2050 

*2444 

*2837 

*3230 

393 

1105 

043 

3623 

4016 

4409 

4802 

5195 

5587 

5980 

6373 

6766 

7159 

393 

1106 

7551 

7944 

8337 

8729 

9122 

9514 

9907 

*0299 

*0692 

*1084 

393 

1107 

044 

1476 

1869 

2261 

2653 

3045 

3437 

3829 

4222 

4614 

5006 

392 

1108 

5398 

5790 

6181 

6573 

6965 

7357 

7749 

8140 

8532 

8924 

392 

1109 

9315 

9707 

*0099 

*0490 

*0882 

*1273 

*1664 

*2056 

*2447 

*2839 

392 

1110 

045 

3230 

3621 

4012 

4403 

4795 

5186 

5577 

5968 

6359 

6750 

391 

1111 

7141 

7531 

7922 

8313 

8704 

9095 

9485 

9876 

*0267 

*0657 

391 

1112 

046 

1048 

1438 

1829 

2219 

2610 

3000 

3391 

3781 

4171 

4561 

390 

1113 

4952 

5342 

5732 

6122 

6512 

6902 

7292 

7682 

8072 

8462 

390 

1114 

8852 

9242 

9632 

*0021 

*0411 

*0801 

*1190 

*1580 

*1970 

*2359 

390 

1115 

047 

2749 

3138 

3528 

3917 

4306 

4696 

5085 

5474 

5864 

6253 

389 

1116 

6642 

7031 

7420 

7809 

8198 

8587 

8976 

9365 

9754 

*0143 

389 

1117 

048 

0532 

0921 

1309 

1698 

2087 

2475 

2864 

3253 

3641 

4030 

389 

1118 

4418 

4806 

5195 

5583 

5972 

6360 

6748 

7136 

7525 

7913 

388 

1119 

8301 

8689 

9077 

9465 

9853 

*0241 

*0629 

*1017 

*1405 

*1792 

388 

1120 

049 

2180 

2568 

2956 

3343 

3731 

4119 

4506 

4894 

5281 

5669 

388 

1121 

6056 

6444 

6831 

7218 

7606 

7993 

8380 

8767 

9154 

9541 

387 

1122 

9929 

*0316 

*0703 

*1090 

*1477 

*1863 

*2250 

*2637 

*3024 

*3411 

387 

1123 

050 

3798 

4184 

4571 

4958 

5344 

5731 

6117 

6504 

6890 

7277 

387 

1124 

7663 

8049 

8436 

8822 

9208 

9595 

9981 

*0367 

*0753 

*1139 

386 

1125 

051 

1525 

1911 

2297 

2683 

3069 

3455 

3841 

4227 

4612 

4998 

386 

1126 

5384 

5770 

6155 

6541 

6926 

7312 

7697 

8083 

8468 

8854 

386 

1127 

9239 

9624 

*0010 

*0395 

*0780 

*1166 

*1551 

*1936 

*2321 

*2706 

385 

1128 

052 

3091 

3476 

3861 

4246 

4631 

5016 

5400 

5785 

6170 

6555 

385 

1129 

6939 

7324 

7709 

8093 

8478 

8862 

9247 

9631 

*0016 

*0400 

385 

1130 

053 

0784 

1169 

1553 

1937 

2321 

2706 

3090 

3474 

3858 

4242 

384 

1131 

4626 

5010 

5394 

5778 

6162 

6546 

6929 

7313 

7697 

8081 

384 

1132 

8464 

8848 

9232 

9615 

9999 

*0382 

*0766 

*1149 

*1532 

*1916 

384 

1133 

054 

2299 

2682 

3066 

3449 

3832 

4215 

4598 

4981 

5365 

5748 

383 

1134 

6131 

6514 

6896 

7279 

7662 

8045 

8428 

8811 

9193 

9576 

383 

1135 

9959 

*0341 

*0724 

*1106 

*1489 

*1871 

*2254 

*2636 

*3019 

*3401 

382 

1136 

055 

3783 

4166 

4548 

4930 

5312 

5694 

6077 

6459 

6841 

7223 

382 

1137 

7605 

7987 

8369 

8750 

9132 

9514 

9896 

*0278 

*0659 

*1041 

382 

1138 

056 

1423 

1804 

2186 

2567 

2949 

3330 

3712 

4093 

4475 

4856 

381 

1139 

5237 

5619 

6000 

6381 

6762 

7143 

7524 

7905 

8287 

8668 

381 

1140 

9049 

9429 

9810 

*0191 

*0572 

*0953 

*1334 

*1714 

*2095 

*2476 

381 

1141 

057 

2856 

3237 

3618 

3998 

4379 

4759 

5140 

5520 

5900 

6281 

381 

1142 

6661 

7041 

7422 

7802 

8182 

8562 

8942 

9322 

9702 

*0082 

380 

1143 

058 

0462 

0842 

1222 

1602 

1982 

2362 

2741 

3121 

3501 

3881 

380 

1144 

4260 

4640 

5019 

5399 

5778 

6158 

6537 

6917 

7296 

7676 

380 

1145 

8055 

8434 

8813 

9193 

9572 

9951 

*0330 

*0709 

*1088 

*1467 

379 

1146 

059 

1846 

2225 

2604 

2983 

3362 

3741 

4119 

4498 

4877 

5256 

379 

1147 

5634 

6013 

6391 

6770 

7148 

7527 

7905 

8284 

8662 

9041 

379 

1148 

9419 

9797 

*0175 

*0554 

*0932 

*1310 

*1688 

*2066 

*2444 

*2822 

378 

1149 

060 

3200 

3578 

3956 

4334 

4712 

5090 

5468 

5845 

6223 

6601 

378 

1150 

6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

*0376 

378 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

.041  3927  .061  0376 
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Table  6.14  (Cont’d) 

COMMON  LOGARITHMS  OF  NUMBERS 

1150  — 1200 


N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

1150 

060 

6978 

7356 

7734 

8111 

8489 

8866 

9244 

9621 

9999 

*0376 

378 

1151 

061 

0753 

1131 

1508 

1885 

2262 

2639 

3017 

3394 

3771 

4148 

377 

1152 

4525 

4902 

5279 

5656 

6032 

6409 

6786 

7163 

7540 

7916 

377 

1153 

8293 

8670 

9046 

9423 

9799 

*0176 

*0552 

*0929 

*1305 

*1682 

377 

1154 

062 

2058 

2434 

2811 

3187 

3563 

3939 

4316 

4692 

5068 

5444 

376 

1155 

5820 

6196 

6572 

6948 

7324 

7699 

8075 

8451 

8827 

9203 

376 

1156 

9578 

9954 

♦0330 

*0705 

*1081 

*1456 

*1832 

*2207 

*2583 

*2958 

376 

1157 

063 

3334 

3709 

4084 

4460 

4835 

5210 

5585 

5960 

6335 

6711 

375 

1158 

7086 

7461 

7836 

8211 

8585 

89S0 

9335 

9710 

*0085 

*0460 

375 

1159 

064 

0834 

1209 

1584 

1958 

2333 

2708 

3082 

3457 

3831 

4205 

375 

1160 

4580 

4954 

5329 

5703 

6077 

6451 

6826 

7200 

7574 

7948 

374 

1161 

8322 

8696 

9070 

9444 

9818 

*0192 

*0566 

*0940 

*1314 

*1688 

374 

1162 

065 

2061 

2435 

2809 

3182 

3556 

3930 

4303 

4677 

5050 

5424 

374 

1163 

5797 

6171 

6544 

6917 

7291 

7664 

8037 

8410 

8784 

9157 

373 

1164 

9530 

9903 

*0276 

*0649 

*1022 

*1395 

*1768 

*2141 

*2514 

*2886 

373 

1165 

066 

3259 

3632 

4005 

4377 

4750 

5123 

5495 

5868 

6241 

6613 

373 

1166 

6986 

7358 

7730 

8103 

8475 

8847 

9220 

9592 

9964 

*0336 

372 

1167 

067 

0709 

1081 

1453 

1825 

2197 

2569 

2941 

3313 

3685 

4057 

372 

1168 

4428 

4800 

5172 

5544 

5915 

6287 

6659 

7030 

7402 

7774 

372 

1169 

8145 

8517 

8888 

9259 

9631 

*0002 

*0374 

*0745 

*1116 

*1487 

371 

1170 

068 

1859 

2230 

2601 

2972 

3343 

3714 

4085 

4456 

4827 

5198 

371 

1171 

5569 

5940 

6311 

6681 

7052 

7423 

7794 

8164 

8535 

8906 

371 

1172 

9276 

9647 

*0017 

*0388 

*0758 

*1129 

*1499 

*1869 

*2240 

*2610 

370 

1173 

069 

2980 

3350 

3721 

4091 

4461 

4831 

5201 

5571 

5941 

6311 

370 

1174 

6681 

7051 

7421 

7791 

8160 

8530 

8900 

9270 

9639 

*0009 

370 

1175 

070 

0379 

0748 

1118 

1487 

1857 

2226 

2596 

2965 

3335 

3704 

369 

1176 

4073 

4442 

4812 

5181 

5550 

5919 

6288 

6658 

7027 

7396 

369 

1177 

7765 

8134 

8503 

8871 

9240 

9609 

9978 

*0347 

*0715 

*1084 

369 

1178 

071 

1453 

1822 

2190 

2559 

2927 

3296 

3664 

4033 

4401 

4770 

369 

1179 

5138 

5506 

5875 

6243 

6611 

6979 

7348 

7716 

8084 

8452 

368 

1180 

8820 

9188 

9556 

9924 

*0292 

*0660 

*1028 

*1396 

*1763 

*2131 

368 

1181 

072 

2499 

2867 

3234 

3602 

3970 

4337 

4705 

5072 

5440 

5807 

368 

1182 

6175 

6542 

6910 

7277 

7644 

8011 

8379 

8746 

9113 

9480 

367 

1183  1 

9847 

*0215 

*0582 

*0949 

*1316 

*1683 

*2050 

*2416 

*2783 

*3150 

367 

1184 

073 

3517 

3884 

4251 

4617 

4984 

5351 

5717 

6084 

6450 

6817 

367 

1185 

7184 

7550 

7916 

8283 

8649 

9016 

9382 

9748 

*0114 

*0481 

366 

1186 

074 

0847 

1213 

1579 

1945 

2311 

2677 

3043 

3409 

3775 

4141 

366 

1187 

4507 

4873 

5239 

5605 

5970 

6336 

6702 

7068 

7433 

7799 

366 

1188 

8164 

8530 

8895 

9261 

9626 

9992 

*0357 

*0723 

*1088 

*1453 

365 

1189 

075 

1819 

2184 

2549 

2914 

3279 

3644 

4010 

4375 

4740 

5105 

365 

1190 

5470 

5835 

6199 

6564 

6929 

7294 

7659 

8024 

8388 

8753 

365 

1191 

9118 

9482 

9847 

*0211 

*0576 

*0940 

*1305 

*1669 

*2034 

*2398 

364 

1192 

076 

2763 

3127 

3491 

3855 

4220 

4584 

4948 

5312 

5676 

6040 

364 

1193 

6404 

6768 

7132 

7496 

7860 

8224 

8588 

8952 

9316 

9680 

364 

1194 

077 

0043 

0407 

0771 

1134 

1498 

1862 

2225 

2589 

2952 

3316 

364 

1195 

3679 

4042 

4406 

4769 

5133 

5496 

5859 

6222 

6585 

6949 

363 

1196 

7312 

7675 

8038 

8401 

8764 

9127 

9490 

9853 

*0216 

*0579 

363 

1197 

078 

0942 

1304 

1667 

2030 

2393 

2755 

3118 

3480 

3843 

4206 

363 

1198 

4568 

4931 

5293 

5656 

6018 

6380 

6743 

7105 

7467 

7830 

362 

1199 

8192 

8554 

8916 

9278 

9640 

*0003 

*0365 

*0727 

*1089 

*1451 

362 

1200 

079 

1812 

2174 

2536 

2898 

3260 

3622 

3983 

4345 

4707 

5068 

362 

N. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

d. 

.060  6978  .079  5068 
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6.15  TABLE  OF  COMMON  LOGARITHMS  OF  TRIGONOMETRIC 
FUNCTIONS 

Table  6.15 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


0°  (180°)  (359°)  179° 


n 

/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

0 

0 

10.00 

000 

60 

60 

1 

6.46 

373 

30103 

6.46 

373 

30103 

13.53 

627 

10.00 

000 

59 

120 

2 

6.76 

476 

17609 

6.76 

476 

17609 

13.23 

524 

10.00 

000 

58 

180 

3 

6.94 

085 

12494 

6.94 

085 

12494 

13.05 

915 

10.00 

000 

57 

240 

4 

7.06 

579 

9691 

7.06 

579 

9691 

12.93 

421 

10.00 

000 

56 

300 

5 

7.16 

270 

7918 

7.16 

270 

7918 

12.83 

730 

10.00 

000 

55 

360 

6 

7.24 

188 

6694 

7.24 

188 

6694 

12.75 

812 

10.00 

000 

54 

420 

7 

7.30 

882 

5800 

7.30 

882 

5800 

12.69 

118 

10.00 

000 

53 

480 

8 

7.36 

682 

5115 

7.36 

682 

5115 

12.63 

318 

10.00 

000 

52 

540 

9 

7.41 

797 

4576 

7.41 

797 

4576 

12.58 

203 

10.00 

000 

51 

600 

10 

7.46 

373 

4139 

7.46 

373 

4139 

12.53 

627 

10.00 

000 

50 

660 

11 

7.50 

512 

3779 

7.50 

512 

3779 

12.49 

488 

10.00 

000 

49 

720 

12 

7.54 

291 

3476 

7.54 

291 

3476 

12.45 

709 

10.00 

000 

48 

780 

13 

7.57 

767 

3218 

7.57 

767 

3219 

12.42 

233 

10.00 

000 

47 

840 

14 

7.60 

985 

2997 

7.60 

986 

2996 

12.39 

014 

10.00 

000 

46 

900 

15 

7.63 

982 

2802 

7.63 

982 

2803 

12.36 

018 

10.00 

000 

45 

960 

16 

7.66 

784 

2633 

7.66 

785 

2633 

12.33 

215 

10.00 

000 

44 

1020 

17 

7.69 

417 

2483 

7.69 

418 

2482 

12.30 

582 

9.99 

999 

43 

1080 

18 

7.71 

900 

2348 

7.71 

900 

2348 

12.28 

100 

9.99 

999 

42 

1140 

19 

7.74 

248 

2227 

7.74 

248 

2228 

12.25 

752 

9.99 

999 

41 

1200 

20 

7.76 

475 

2119 

7.76 

476 

2119 

12.23 

524 

9.99 

999 

40 

1260 

21 

7.78 

594 

2021 

7.78 

595 

2020 

12.21 

405 

9.99 

999 

39 

1320 

22 

7.80 

615 

1930 

7.80 

615 

1931 

12.19 

385 

9.99 

999 

38 

1380 

23 

7.82 

545 

1848 

7.82 

546 

1848 

12.17 

454 

9.99 

999 

37 

1440 

24 

7.84 

393 

1773 

7.84 

394 

1773 

12.15 

606 

9.99 

999 

36 

1500 

25 

7.86 

166 

1704 

7.86 

167 

1704 

12.13 

833 

9.99 

999 

35 

1560 

26 

7.87 

870 

1639 

7.87 

871 

1639 

12.12 

129 

9.99 

999 

34 

1620 

27 

7.89 

509 

1579 

7.89 

510 

1579 

12.10 

490 

9.99 

999 

33 

1680 

28 

7.91 

088 

1524 

7.91 

089 

1524 

12.08 

911 

9.99 

999 

32 

1740 

29 

7.92 

612 

1472 

7.92 

613 

1473 

12.07 

387 

9.99 

998 

31 

1800 

30 

7.94 

084 

1424 

7.94 

086 

1424 

12.05 

914 

9.99 

998 

30 

1860 

31 

7.95 

508 

1379 

7.95 

510 

1379 

12.04 

490 

9.99 

998 

29 

1920 

32 

7.96 

887 

1336 

7.96 

889 

1336 

12.03 

111 

9.99 

998 

28 

1980 

33 

7.98 

223 

1297 

7.98 

225 

1297 

12.01 

775 

9.99 

998 

27 

2040 

34 

7.99 

520 

1259 

7.99 

522 

1259 

12.00 

478 

9.99 

998 

26 

2100 

35 

8.00 

779 

1223 

8.00 

781 

1223 

11.99 

219 

9.99 

998 

25 

2160 

36 

8.02 

002 

1190 

8.02 

004 

1190 

11.97 

996 

9.99 

998 

24 

2220 

37 

8.03 

192 

1158 

8.03 

194 

1159 

11.96 

806 

9.99 

997 

23 

2280 

38 

8.04 

350 

1128 

8.04 

353 

1128 

11.95 

647 

9.99 

997 

22 

2340 

39 

8.05 

478 

1100 

8.05 

481 

1100 

11.94 

519 

9.99 

997 

21 

2400 

40 

8.06 

578 

1072 

8.06 

581 

1072 

11.93 

419 

9.99 

997 

20 

2460 

41 

8.07 

650 

1046 

8.07 

653 

1047 

11.92 

347 

9.99 

997 

19 

2520 

42 

8.08 

696 

1022 

8.08 

700 

1022 

11.91 

300 

9.99 

997 

18 

2580 

43 

8.09 

718 

999 

8.09 

722 

998 

11.90 

278 

9.99 

997 

17 

2640 

44 

8.10 

717 

976 

8.10 

720 

976 

11.89 

280 

9.99 

996 

16 

2700 

45 

8.11 

693 

954 

8.11 

696 

955 

11.88 

304 

9.99 

996 

15 

2760 

46 

8.12 

647 

934 

8.12 

651 

934 

11.87 

349 

9.99 

996 

14 

2820 

47 

8.13 

581 

914 

8.13 

585 

915 

11.86 

415 

9.99 

996 

13 

2880 

48 

8.14 

495 

896 

8.14 

500 

895 

11.85 

500 

9.99 

996 

12 

2940 

49 

8.15 

391 

877 

8.15 

395 

878 

11.84 

605 

9.99 

996 

11 

3000 

50 

8.16 

268 

860 

8.16 

273 

860 

11.83 

727 

9.99 

995 

10 

3060 

51 

8.17 

128 

843 

8.17 

133 

843 

11.82 

867 

9.99 

995 

9 

3120 

52 

8.17 

971 

827 

8.17 

976 

828 

11.82 

024 

9.99 

995 

8 

3180 

53 

8.18 

798 

812 

8.18 

804 

812 

11.81 

196 

9.99 

995 

7 

3240 

54 

8.19 

610 

797 

8.19 

616 

797 

11.80 

384 

9.99 

995 

6 

3300 

55 

8.20 

407 

782 

8.20 

413 

782 

11.79 

587 

9.99 

994 

5 

3360 

56 

8.21 

189 

769 

8.21 

195 

769 

11.78 

805 

9.99 

994 

4 

3420 

57 

8.21 

958 

755 

8.21 

964 

756 

11.78 

036 

9.99 

994 

3 

3480 

58 

8.22 

713 

743 

8.22 

720 

742 

11.77 

280 

9.99 

994 

2 

3540 

59 

8.23 

456 

730 

8.23 

462 

730 

11.76 

538 

9.99 

994 

1 

3600 

60 

8.24 

186 

8.24 

192 

11.75 

808 

9.99 

993 

0 

// 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

/ 

90°  (270°)  (269°)  89° 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


1°  (181°)  (358°)  178° 


n 

/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

3600 

0 

8.24 

186 

TIT 

8.24 

192 

718 

11.75 

808 

9.99 

993 

60 

3660 

1 

8.24 

903 

706 

8.24 

910 

706 

11.75 

090 

9.99 

993 

59 

3720 

2 

825 

609 

695 

825 

616 

696 

11.74 

384 

9.99 

993 

58 

3780 

3 

8.26 

304 

684 

8 26 

312 

684 

11.73 

688 

999 

993 

57 

3840 

4 

8.26 

988 

673 

8.26 

996 

673 

11.73 

004 

9.99 

992 

56 

3900 

5 

8.27 

661 

663 

8.27 

669 

663 

11.72 

331 

9.99 

992 

55 

3960 

6 

8.28 

324 

653 

8.28 

332 

654 

11.71 

668 

9.99 

992 

54 

4020 

7 

8.28 

997 

644 

8.28 

986 

643 

11.71 

014 

999 

992 

53 

4080 

8 

8.29 

621 

634 

8.29 

629 

634 

11.70 

371 

9.99 

992 

52 

4140 

9 

8.30 

255 

624 

8.30 

263 

625 

11.69 

737 

9.99 

991 

51 

4200 

10 

8.30 

879 

616 

8.30 

888 

617 

11.69 

112 

9.99 

991 

50 

4260 

11 

8.31 

495 

608 

8.31 

505 

607 

11.68 

495 

9.99 

991 

49 

4320 

12 

832 

103 

599 

8.32 

112 

599 

11.67 

888 

9.99 

990 

48 

4380 

13 

8.32 

702 

690 

8.32 

711 

591 

11.67 

289 

9.99 

990 

47 

4440 

14 

8.33 

292 

583 

8.33 

302 

584 

11.66 

698 

9.99 

990 

46 

4500 

15 

8.33 

875 

675 

8.33 

886 

575 

11.66 

114 

9.99 

990 

45 

4560 

16 

8.34 

450 

568 

8.34 

461 

568 

11.65 

539 

9.99 

989 

44 

4620 

17 

8.35 

018 

660 

8.35 

029 

561 

11.64 

971 

9.99 

989 

43 

4680 

18 

8.35 

578 

653 

8.35 

590 

553 

11.64 

410 

9.99 

989 

42 

4740 

19 

8.36 

131 

647 

8.36 

143 

546 

11.63 

857 

9.99 

989 

41 

4800 

20 

8.36 

678 

639 

8.36 

689 

540 

11.63 

311 

9.99 

988 

40 

4860 

21 

8.37 

217 

633 

8.37 

229 

533 

11.62 

771 

9.99 

988 

39 

4920 

22 

8.37 

750 

626 

8.37 

762 

527 

11.62 

238 

9.99 

988 

38 

4980 

23 

8.38 

276 

620 

8.38 

289 

520 

11.61 

711 

9.99 

987 

37 

5040 

24 

8.38 

796 

614 

8.38 

809 

514 

11.61 

191 

9.99 

987 

36 

5100 

25 

8.39 

310 

608 

8.39 

323 

509 

11.60 

677 

9.99 

987 

35 

5160 

26 

8.39 

818 

602 

8.39 

832 

502 

11.60 

168 

9.99 

986 

34 

5220 

27 

8.40 

320 

496 

8.40 

334 

496 

11.59 

666 

9.99 

986 

33 

5280 

28 

8.40 

816 

491 

8.40 

830 

491 

11.59 

170 

9.99 

986 

32 

5340 

29 

8.41 

307 

485 

8.41 

321 

486 

11.58 

679 

9.99 

985 

31 

5400 

30 

8.41 

792 

480 

8.41 

807 

480 

11.58 

193 

9.99 

985 

30 

5460 

31 

8.42 

272 

474 

8.42 

287 

475 

11.57 

713 

9.99 

985 

29 

5520 

32 

8.42 

746 

470 

8.42 

762 

470 

11.57 

238 

9.99 

984 

28 

5580 

33 

8.43 

216 

464 

8.43 

232 

464 

11.56 

768 

9.99 

984 

27 

5640 

34 

8.43 

680 

459 

8.43 

696 

460 

11.56 

304 

9.99 

984 

26 

5700 

35 

8.44 

139 

455 

8.44 

156 

455 

11.55 

844 

9.99 

983 

25 

5760 

36 

8.44 

594 

450 

8.44 

611 

450 

11.55 

389 

9.99 

983 

24 

5820 

37 

8.45 

044 

445 

8.45 

061 

446 

11.54 

939 

9.99 

983 

23 

5880 

38 

845 

489 

441 

8.45 

507 

441 

11.54 

493 

9.99 

982 

22 

5940 

39 

8.45 

930 

436 

8.45 

948 

437 

11.54 

052 

9.99 

982 

21 

6000  1 

40 

8.46 

366 

433 

8.46 

385 

432 

11.53 

615 

9.99 

982 

20 

6060 

41 

846 

799 

427 

8.46 

817 

428 

11.53 

183 

9.99 

981 

19 

6120 

42 

8.47 

226 

424 

8.47 

245 

424 

11.52 

755 

9.99 

981 

18 

6180 

43 

8.47 

650 

419 

8.47 

669 

420 

11.52 

331 

9.99 

981 

17 

6240  ; 

44 

8.48 

069 

416 

8.48 

089 

416 

11.51 

911 

9.99 

980 

16 

6300 

45 

8.48 

485 

411 

8.48 

505 

412 

11.51 

495 

9.99 

980 

15 

6360 

46 

8.48 

896 

408 

8.48 

917 

408 

11.51 

083 

9.99 

979 

14 

6420 

47 

8.49 

304 

404 

8.49 

325 

404 

11.50 

675 

9.99 

979 

13 

6480 

48 

8.4? 

708 

400 

8.49 

729 

401 

11.50 

271 

9.99 

979 

12 

6540 

49 

8.50 

108 

396 

8.50 

130 

397 

11.49 

870 

9.99 

978 

11 

6600 

50 

8.50 

504 

393 

8.50 

527 

393 

11.49 

473 

9.99 

978 

10 

6660 

51 

8.50 

897 

390 

8.50 

920 

390 

11.49 

080 

9.99 

977 

9 

6720 

52 

8.51 

287 

386 

8.51 

310 

386 

11.48 

690 

9.99 

977 

8 

6780 

53 

8.51 

673 

382 

8.51 

696 

383 

11.48 

304 

9.99 

977 

7 

6840 

54 

8.52 

055 

379 

8.52 

079 

380 

11.47 

921 

9.99 

976 

6 

6900 

55 

8.52 

434 

376 

8.52 

459 

376 

11.47 

541 

9.99 

976 

5 

6960 

56 

852 

810 

373  ! 

8.52 

835 

373 

11.47 

165 

9.99 

975 

4 

7020 

57 

853 

183 

369 

8.53 

208 

370 

11.46 

792 

9.99 

975 

3 

7080 

58 

8 53 

552 

367 

8.53 

578 

367 

11.46 

422 

9.99 

974 

2 

7140 

59 

1 8.53 

919 

363 

8.53 

945 

363 

11.46 

055 

9.99 

974 

1 

7200 

60 

8.54 

282 

8.54 

308 

11.45 

692 

9.99 

974 

0 

// 

/ 

L Cos 

<*  1 

LCtn 

cd 

L Tan 

L Sin 

/ 

9V  (271°) 


(268°)  88 


97 


Table  6.1  5 (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 

2°  (182°)  (357°)  177° 


n 

r 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

7200 

0 

8.54 

282 

360 

8.54 

308 

361 

11.45 

692 

9.99 

974 

60 

7260 

1 

8.54 

642 

357 

8.54 

669 

358 

11.45 

331 

9.99 

973 

59 

7320 

2 

8.54 

999 

355 

8.55 

027 

355 

11.44 

973 

9.99 

973 

58 

7380 

3 

8.55 

354 

351 

8.55 

382 

352 

11.44 

618 

9.99 

972 

57 

7440 

4 

8.55 

705 

349 

8.55 

734 

34S 

11.44 

266 

9.99 

972 

56 

7500 

5 

8.56 

054 

346 

8.56 

083 

346 

11.43 

917 

9.99 

971 

55 

7560 

6 

8.56 

400 

343 

8.56 

429 

344 

11.43 

571 

9.99 

971 

54 

7620 

7 

8.56 

743 

341 

8.56 

773 

341 

11.43 

227 

9.99 

970 

53 

7680 

8 

8.57 

084 

337 

8.57 

114 

338 

11.42 

886 

9.99 

970 

52 

7740 

9 

8.57 

421 

336 

8.57 

452 

336 

11.42 

548 

9.99 

969 

51 

7800 

10 

8.57 

757 

332 

8.57 

788 

333 

11.42 

212 

9.99 

969 

50 

7860 

11 

8.58 

089 

330 

8.58 

121 

330 

11.41 

879 

9.99 

968 

49 

7920 

12 

8.58 

419 

328 

8.58 

451 

328 

11.41 

549 

9.99 

968 

48 

7980 

13 

8.58 

747 

325 

8.58 

779 

326 

11.41 

221 

9.99 

967 

47 

8040 

14 

8.59 

072 

323 

8.59 

105 

323 

11.40 

895 

9.99 

967 

46 

8100 

15 

8.59 

395 

320 

8.59 

428 

321 

11.40 

572 

9.99 

967 

45 

8160 

16 

8.59 

715 

318 

8.59 

749 

319 

11.40 

251 

9.99 

966 

44 

8220 

17 

8.60 

033 

316 

8.60 

068 

316 

11.39 

932 

9.99 

966 

43 

8280 

18 

8.60 

349 

313 

8.60 

384 

314 

11.39 

616 

9.99 

965 

42 

8340 

19 

8.60 

662 

311 

8.60 

698 

311 

11.39 

302 

9.99 

964 

41 

8400 

20 

8.60 

973 

309 

8.61 

009 

310 

11.38 

991 

9.99 

964 

40 

8460 

21 

8.61 

282 

307 

8.61 

319 

307 

11.38 

681 

9.99 

963 

39 

8520 

22 

8.61 

589 

305 

8.61 

626 

305 

11.38 

374 

9.99 

963 

38 

8580 

23 

8.61 

894 

302 

8.61 

931 

303 

11.38 

069 

9.99 

962 

37 

8640 

24 

8.62 

196 

301 

8.62 

234 

301 

11.37 

766 

9.99 

962 

36 

8700 

25 

8.62 

497 

298 

8.62 

535 

299 

11.37 

465 

9.99 

961 

35 

8760 

26 

8.62 

795 

296 

8.62 

834 

297 

11.37 

166 

9.99 

961 

34 

8820 

27 

8.63 

091 

294 

8.63 

131 

295 

11.36 

869 

9.99 

960 

33 

8880 

28  I 

8.63 

385  • 

293 

8.63 

426 

292 

11.36 

574 

9.99 

960 

32 

8940 

.29 

8.63 

678 

290 

8.63 

718 

291 

11.36 

282 

9.99 

959 

31 

9000 

30 

8.63 

968 

288 

8.64 

009 

289 

11.35 

991 

9.99 

959 

30 

9060 

31 

8.64 

256 

287 

8.64 

298 

287 

11.35 

702 

9.99 

958 

29 

9120 

32 

8.64 

543 

284 

8.64 

585 

285 

11.35 

415 

9.99 

958 

28 

9180 

33 

8.64 

827 

283 

8.64 

870 

284 

11.35 

130 

9.99 

957 

27 

9240 

34 

8.65 

110 

281 

8.65 

154 

281 

11.34 

846 

9.99 

956 

26 

9300 

35 

8.65 

391 

279 

8.65 

435 

280 

11.34 

565 

9.99 

956 

25 

9360 

36 

8.65 

670 

277 

8.65 

715 

278 

11.34 

285 

9.99 

955 

24 

9420 

37 

8.65 

947 

276 

8.65 

993 

276 

11.34 

007 

9.99 

955 

23 

9480 

38 

8.66 

223 

274 

8.66 

269 

274 

11.33 

731 

9.99 

954 

22 

9540 

39 

8.66 

497 

272 

8.66 

543 

273 

11.33 

457 

9.99 

954 

21 

9600 

40 

8.66 

769 

270 

8.66 

816 

271 

11.33 

184 

9.99 

953 

20 

9660 

41 

8.67 

039 

269 

8.67 

087 

269 

11.32 

913 

9.99 

952 

19 

9720 

42 

8.67 

308 

267 

8.67 

356 

268 

11.32 

644 

9.99 

952 

18 

9780 

43 

8.67 

575 

266 

8.67 

624 

266 

11.32 

376 

9.99 

951 

17 

9840 

44  j 

8.67 

841 

263 

8.67 

890 

264 

11.32 

110 

9.99 

951 

16 

9900 

45 

8.68 

104 

263 

8.68 

154 

263 

11.31 

846 

9.99 

950 

15 

9960 

46 

8.68 

367 

260 

8.68 

417 

261 

11.31 

583 

9.99 

949 

14 

10020 

47 

8.68 

627 

259 

8.68 

678 

260 

11.31 

322 

9.99 

949 

13 

10080 

48 

8.68 

886 

258 

8.68 

938 

258 

11.31 

062 

9.99 

948 

12 

10140 

49 

8.69 

144 

256 

8.69 

196 

257 

11.30 

804 

9.99 

948 

11 

10200 

50 

8.69 

400 

254 

8.69 

453 

255 

11.30 

547 

9.99 

947 

10 

10260 

51 

8.69 

654 

253 

8.69 

708 

254 

11.30 

292 

9.99 

946 

9 

10320 

52 

8.69 

907 

252 

8.69 

962 

252 

11.30 

038 

9.99 

946 

8 

10380 

53 

8.70 

159 

250 

8.70 

214 

251 

11.29 

786 

9.99 

945 

7 

10440 

54 

8.70 

409 

249 

8.70 

465 

249 

11.29 

535 

9.99 

944 

6 

10500 

55 

8.70 

658 

247 

8.70 

714 

248 

11.29 

286 

9.99 

944 

5 

10560 

56 

8.70 

905 

246 

8.70 

962 

246 

11.29 

038 

9.99 

943 

4 

10620 

57 

8.71 

151 

244 

8.71 

208 

245 

11.28 

792 

9.99 

942 

3 

10680 

58 

8.71 

395 

243 

8.71 

453 

244 

11.28 

547 

9.99 

942 

2 

10740 

59 

8.71 

638 

242 

8.71 

697 

243 

11.28 

303 

9.99 

941 

1 

10800 

60 

8.71 

880 

8.71 

940 

11.28 

060 

9.99 

940 

0 

n 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

/ 

92°  (272°)  (267°)  87° 
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Table  6.15  (Confd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


3°  (183  ) (356°)  176 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

Proportional  parts 

0 

I 8.71  880 

240 

8 71  940 

241 

11  28  060 

9.99  940 

60 

// 

1 241 

239 

237 

235 

23J 

1 

8.72  120 

239 

8.72  181 

239 

11.27  819 

9.99  940 

59 

\ 

4.0 

4.0 

4.0 

3.9 

3.9 

2 

8.72  359 

238 

8 72  420 

239 

11.27 

580 

9.99  939 

58 

2 

8.0 

8.0 

7.9 

7.8 

7.8 

3 

8.72  597 

237 

8.72  659 

237 

11.27 

341 

9.99  938 

57 

3 

12.0 

12.0 

11.8 

11.8 

11.7 

4 

8.72  834 

235 

8.72  896 

236 

11.27 

104 

9.99  938 

56 

4 

16.1 

15.9 

15.8 

15.7 

15.6 

5 

8.73  069 

234 

8.73  132 

234 

11.26  868 

9.99  937 

55 

5 

20.1 

19.9 

19.8 

19.6 

19.5 

6 

8 73  303 

232 

8.73  366 

234 

11.26  634 

9.99  936 

54 

6 

24.1 

23.9 

23.7 

23.5 

23.4 

7 

8.73  535 

232 

8.73  600 

232 

11  26 

400 

9 99  936 

53 

7 

28.1 

27.9 

27.6 

27.4 

27.3 

8 

8.73  767 

230 

8.73  832 

231 

11.26 

168 

9.99  935 

52 

8 

32.1 

31.9 

31.6 

31 .3 

31.2 

9 

8.73  997 

229 

8.74  063 

229 

11.25 

937 

9.99  934 

51 

9 

36.2 

35.8 

35.6 

35.2 

35.1 

10 

8 74  226 

228 

8.74  292 

229 

11.25 

708 

9.99  934 

50 

U 

232 

229 

227 

225 

223 

11 

8.74  454 

226 

8.74  521 

227 

11.25 

479 

9.99  933 

49 

12 

8 74  680 

226 

8 74  748 

226 

11.25 

252 

9.99  932 

48 

1 

3.9 

3.8 

3.8 

3.8 

3.7 

13 

8.74  906 

224 

8 74  974 

225 

11.25 

026 

9.99  932 

47 

2 

7.7 

7.6 

7.6 

7.5 

7.4 

14 

8.75  130 

223 

8.75  199 

224 

11.24 

801 

9.99  931 

46 

3 

11.6 

11.4 

11.4 

11.2 

11.2 

4 

15.5 

15.3 

15.1 

15.0 

14.9 

IS 

8.75  353 

222 

8.75  423 

222 

11.24 

577 

9.99  930 

45 

16 

8.75  575 

220 

8.75  645 

222 

11.24 

355 

9.99  929 

44 

5 

19.3 

19.1 

18.9 

18.8 

18.6 

17 

8 75  795 

220 

8.75  867 

220 

1 1 24 

133 

9.99  929 

43 

6 

23.2 

22.9 

22.7 

22.5 

22.3 

18 

8 76  015 

219 

8.76  087 

219 

11.23  913 

9.99  928 

42 

7 

27.1 

26.7 

26.5 

26.2 

26.0 

19 

8.76  234 

217 

8.76  306 

219 

11.23  694 

9.99  927 

41 

8 

30.9 

30.5 

30.3 

30.0 

29.7 

9 

34.8 

34.4 

34.0 

33.8 

33.4 

20 

8.76  451 

216 

8.76  525 

217 

11.23 

475 

9.99  926 

40 

21 

8 76  667 

216 

8.76  742 

216 

11.23 

258 

9.99  926 

39 

7 / 

222 

220 

217 

215 

213 

22 

8.76  883 

214 

8.76  958 

215 

11.23 

042 

9.99  925 

38 

1 

3/7 

!ui 

3.6 

3.6 

23 

8.77  097 

213 

8.77  173 

214 

11.22 

827 

9 99  924 

37 

2 

7.4 

7.3 

7.2 

7.2 

7.1 

24 

8.77  310 

212 

8.77  387 

213 

11.22 

613 

9.99  923 

36 

3 

1 11.1 

11.0 

10.8 

10.8 

10.6 

4 

14.8 

14.7 

14.5 

14.3 

14.2 

25 

8.77  522 

211 

8.77  600 

211 

11.22 

400 

9.99  923 

35 

26 

8.77  733 

210 

8.77  811 

211 

11.22 

189 

9.99  S22 

34 

5 

18.5 

18.3 

18.1 

17.9 

17.8 

27 

8 77  943 

209 

8.78  022 

210 

11.21 

978 

9.99  921 

33 

6 

22.2 

22.0 

21.7 

21.5 

21.3 

28 

8 78  152 

208 

8.78  232 

209 

11.21 

768 

9.99  920 

32 

7 

25.9 

25.7 

25.3 

25.1 

24.8 

29 

8.78  360 

208  , 

8.78  441 

208 

11.21 

559  | 

9.99  920 

31 

8 

29.6 

29.3 

28.9 

28.7 

28.4 

9 

1 33.3 

33.0 

32.6 

32.2 

32.0 

30 

8.78  568 

206 

8.78  649 

206 

11.21 

351 

9.99  919 

30 

31 

8.78  774 

205  ! 

8.78  855 

206 

11.21 

145 

9.99  918 

29 

// 

211 

208 

206 

203 

201 

32 

8.78  979 

204 

8.79  061 

205 

11.20 

939 

9.99  917 

28 

1 

3.5 

3.5 

3.4 

3.4 

3.4 

33 

. 8.79  183 

203 

8.79  266 

204 

11.20 

734 

9.99  917 

27 

2 

7.0 

6.9 

6.9 

6.8 

6.7 

34 

8.79  386 

202 

8.79  470 

203 

11.20 

530 

9.99  916 

26 

3 

10.6 

10.4 

10.3 

10.2 

10.0 

35 

, 8.79  588 

201 

8.79  673 

202 

11.20 

327 

9.99  915 

25 

4 

14.1 

13.9 

13.7 

13.5 

13.4 

36 

‘ 8.79  789 

201 

8.79  875 

201 

11.20 

125  | 

9.99  914 

24 

5 

17.6 

17.3 

17.2 

16.9 

16.8 

37 

8.79  990 

199 

8.80  076 

201 

11.19 

924 

9.99  913 

23 

6 

21.1 

20.8 

20.6 

20.3 

20.1 

38 

8 80  189 

199 

8.80  277 

199 

11.19 

723 

9.99  913 

22 

7 

24.6 

24.3 

24.0 

23.7 

23.4 

39 

8.80  388 

1 7 

8.80  476 

198 

11.19 

524 

9.99  912 

21 

8 

28.1 

27.7 

27.5 

27.1 

26.8 

40 

8.80  585 

197 

8.80  674 

198 

11.19 

326 

9.99  911 

20 

9 

31.6 

31.2 

30.9 

30.4 

30.2 

41 

8.80  782 

196 

8.80  872 

196 

11.19 

128 

9.99  910 

19 

n 

199 

197 

195 

193 

192 

42 

8 80  978 

195 

8.81  068 

196 

11.18  932 

9.99  909 

18 

43 

8.81  173 

194 

8.81  264 

195 

11.18 

736 

9.99  909 

17 

1 

3.3 

3.3 

3.2 

3.2 

3.2 

44 

8.81  367 

133 

8.81  459 

194 

11.18 

541 

9.99  908 

16 

2 

6.6 

6.6 

6.5 

6.4 

6.4 

3 

10.0 

9.8 

9.8 

9.6 

9.6 

45 

8.81  560 

192  | 

8.81  653 

193 

11.18 

347 

9.99  907 

15 

4 

13.3 

13.1 

13.0 

12.9 

12.8 

46 

8.81  752 

192  ; 

8.81  846 

192 

11.18 

154 

9.99  906 

14 

47 

8 81  944 

190 

8.82  038 

192 

11.17 

962 

9.99  905 

13 

5 

16.6 

16.4 

16.2 

16.1 

16.0 

48 

8 82  134 

1 j0 

8.82  230 

190 

11.17 

770 

9.99  904 

12 

6 

19.9 

19.7 

19.5 

19.3 

19.2 

49 

8.82  324 

189 

8.82  420 

190 

11.17 

580 

9.99  904 

11 

7 

23.2 

23.0 

22.8 

22.5 

22.4 

8 

26.5 

26.3 

26.0 

25.7 

25.6 

50 

8.82  513 

188 

8.82  610 

189 

11.17 

390 

9.99  903 

10 

9 

29.8 

29.6 

29.2 

29.0 

28.8 

51 

8 82  701 

187 

8.82  799 

188 

11.17 

201 

9.99  902 

9 

52 

8 82  m 

187 

8 82  987 

188 

11.17 

013 

9.99  901  , 

8 

/ 7 

189 

187 

185 

183 

181 

S3 

8 83  075 

186 

8.83  175 

186 

11.16 

825 

9.99  900 

7 

1 

3.2 

3.1 

~3A 

3.0 

3.0 

54 

8 83  261 

185 

8.83  361 

186 

11.16 

639 

9.99  899 

6 

2 

6.3 

6.2 

6.2 

6.1 

6.0 

3 

9.4 

9.4 

9.2 

9.2 

9.0 

55 

8 83  446 

184 

8.83  547 

185 

11.16 

453 

9.99  898 

5 

4 

12.6 

12.5 

12.3 

12.2 

12.1 

56 

8 83  630 

183 

8.83  732 

184 

11.16 

268 

9.99  898 

4 

8 83  813 

183 

8.83  916 

184 

11.16 

084 

9.99  897 

3 

5 I 

15.8 

15.6 

15.4 

15.2 

15.1 

58 

883  996 

181 

8 84  1 00 

.82 

11.15 

9 J 0 

9.99  896 

2 

6 

18.9 

18.7 

18.5 

18.3 

18.1 

59 

884  177 

181 

8.84  282 

182 

11.15 

718 

9.99  895 

1 

7 

22.0 

21.8 

21.6 

21.4 

21.1 

8 

25.2 

24.9 

24.7 

24.4 

24.1 

60 

884  358 

8.84  464 

11.15 

536 

9.99  894 

0 

9 I 

28  4 

28.0 

27.8 

27.4 

27.2 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

t 

Proportional  parts 

93 
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(266°)  86 3 


Table  6.15  (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


4°  (184°) (355°)  175° 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

i 

Proportional  parts 

0 

8.84 

358 

181 

8.84 

464 

182 

11.15 

536 

9.99 

894 

60 

// 

182 

181 

179 

178 

177 

1 

8.84 

539 

179 

8.84 

646 

180 

11.15 

354 

9.99 

893 

59 

1 

3.0 

3.0 

3.0 

i n 

o n 

2 

8.84 

718 

179 

8.84 

826 

180 

11.15 

174 

9.99 

892 

58 

2 

6.1 

6.0 

6.0 

O.  V 

5.9 

O.V/ 

c:  q 

3 

8.84 

897 

178 

8.85 

006 

179 

11.14 

994 

9.99 

891 

57 

3 

9.1 

9.0 

9.0 

8.9 

8.8 

4 

8.85 

075 

177 

8.85 

185 

178 

11.14 

815 

9.99 

891 

56 

4 

12.1 

12.1 

11.9 

11.9 

11.8 

5 

8.85 

252 

177 

8.85 

363 

177 

11.14 

637 

9.99 

890 

55 

5 

15.2 

15.1 

14.9 

14.8 

14.8 

6 

8.85 

429 

176 

8.85 

540 

177 

11.14 

460 

9.99 

889 

54 

6 

18.2 

18.1 

17.9 

17.8 

17.7 

7 

8.85 

605 

175 

8.85 

717 

176 

11.14 

283 

9.99 

888 

53 

7 

21.2 

21 .1 

20.9 

20.8 

20.6 

8 

8.85 

780 

175 

8.85 

893 

176 

11.14 

107 

9.99 

887 

52 

8 

24.3 

24.1 

23.9 

23.7 

23.6 

9 

8.85 

955 

173 

8.86 

069 

174 

11.13 

931 

9.99 

886 

51 

9 

27.3 

27.2 

26.8 

26.7 

26.6 

10 

8.86 

128 

173 

8.86 

243 

174 

11.13 

757 

9.99 

885 

50 

n 

176 

175 

174 

173 

172 

11 

8.86 

301 

173 

8.86 

417 

174 

11.13 

583 

9.99 

884 

49 

12 

8.86 

474 

171 

8.86 

591 

172 

11.13 

409 

9.99 

883 

48 

1 

2.9 

~2^9 

~2^9 

~2A 

2.9 

13 

8.86 

645 

171 

8.86 

763 

172 

11.13 

237 

9.99 

882 

47 

2 

5.9 

5.8 

5.8 

5.8 

5.7 

14 

8.86 

816 

171 

8.86  935 

171 

11.13 

065 

9.99 

881 

46 

3 

8.8 

8.8 

8.7 

8.6 

8.6 

4 

11.7 

11.7 

11.6 

11.5 

11.5 

15 

8.86 

987 

169 

8.87 

106 

171 

11.12 

894 

9.99 

880 

45 

14.7 

14.6 

14.4 

16 

8.87 

156 

169 

8.87 

277 

170 

11.12 

723 

9.99 

879 

44 

5 

14.5 

14.3 

17 

8.87 

325 

169 

8.87 

447 

169 

11.12 

553 

9.99 

879 

43 

6 

17.6 

17.5 

17.4 

17.3 

17.2 

18 

8.87 

494 

167 

8.87 

616 

169 

11.12 

384 

9.99 

878 

42 

7 

20.5 

20.4 

20.3 

20.2 

20.1 

19 

8.87 

661 

168 

8.87 

785 

168 

11.12 

215 

9.99 

877 

41 

8 

23.5 

23.3 

23.2 

23.1 

22.9 

9 

26.4 

26.2 

26.1 

26.0 

25.8 

20 

8.87 

829 

166 

8.87 

953 

167 

11.12 

047 

9.99 

876 

40 

n 

171 

170 

169 

167 

21 

8.87 

995 

166 

8.88 

120 

167 

11.11 

880 

9.99 

875 

39 

168 

22 

8.88 

161 

165 

8.88 

287 

166 

11.11 

713 

9 99 

874 

38 

1 

2.8 

2.8 

2.8 

2^8 

2.8 

23 

8.88 

326 

164 

8.88 

453 

165 

11.11 

547 

9.99 

873 

37 

2 

5.7 

5.7 

5.6 

5.6 

5.6 

24 

8.88 

490 

164 

8.88 

618 

165 

11.11 

382 

9.99 

872 

36 

3 

8.6 

8.5 

8.4 

8.4 

8.4 

4 

11.4 

11.3 

11.3 

11.2 

11.1 

25 

8.88 

654 

163 

8.88 

783 

165 

11.11 

217 

9.99 

871 

35 

26 

8.88 

817 

163 

8.88 

948 

163 

11.11 

052 

9.99 

870 

34 

5 

14.2 

14.2 

14.1 

14.0 

13.9 

27 

8.88 

980 

162 

8.89 

.111 

163 

11.10 

889 

9.99 

869 

33 

6 

17.1 

17.0 

16.9 

16.8 

16.7 

28 

8.89 

142 

162 

8.89 

274 

163 

11.10 

726 

9.99 

868 

32 

7 

20.0 

19.8 

19.7 

19.6 

19.5 

29 

8.89 

'304 

160 

8.89 

437 

161 

11.10 

563 

9.99 

867 

31 

8 

22.8 

22.7 

22.5 

22.4 

22.3 

9 

25.6 

25.5 

25.4 

25.2 

25.0 

30 

8.89 

464 

161 

8.89 

598 

162 

11.10 

402 

9.99 

866 

30 

31 

8.89 

625 

159 

8.89 

760 

160 

11.10 

240 

9.99 

865 

29 

// 

166 

165 

164 

163 

162 

32 

8.89 

784 

159 

8.89 

920 

160 

11.10 

080 

9.99 

864 

28 

1 

2.8 

2.8 

2.7 

2.7 

2.7 

33 

8.89 

943 

159 

8.90 

080 

160 

11.09 

920 

9.99 

863 

27 

2 

5.5 

5.5 

5.5 

5.4 

5.4 

34 

8.90 

102 

158 

8.90 

240 

159 

11.09 

760 

9.99 

862 

26 

3 

8.3 

8.2 

8.2 

8.2 

8.1 

35 

8.90 

260 

157 

8.90 

399 

158 

11.09 

601 

9.99 

861 

25 

4 

11.1 

11.0 

10.9 

10.9 

10.8 

36 

8.90 

417 

157 

8.90  557 

158 

11.09 

443 

9.99 

860 

24 

5 

13.8 

13.8 

13.7 

13.6 

13.5 

37 

8.90 

574 

156 

8.90 

715 

157 

11.09 

285 

9.99 

859 

23 

6 

16.6 

16.5 

16.4 

16.3 

16.2 

38 

8.90 

730 

155 

8.90 

872 

157 

11.09 

128 

9.99 

858 

22 

7 

19.4 

19.2 

19.1 

19.0 

18.9 

39 

8.90 

885 

155 

8.91 

029 

156 

11.08 

971 

9.99 

857 

21 

8 

22.1 

22.0 

21.9 

21.7 

21.6 

40 

8.91 

040 

155 

8.91 

185 

155 

11.08 

815 

9.99 

856 

20 

9 

24.9 

24.8 

24.6 

24.4 

24.3 

41 

8.91 

195 

154 

8.91 

340 

155 

11.08 

660 

9.99 

855 

19 

n 

161 

160 

159 

158 

157 

42 

8.91 

349 

153 

8.91 

495 

155 

11.08 

505 

9.99 

854 

18 

43 

8.91 

502 

153 

8.91 

650 

153 

11.08 

350 

9.99 

853 

17 

1 

2.7 

2.6 

2.6 

~2^6 

44 

8.91 

655 

152 

8.91 

803 

154 

11.08 

197 

9.99 

852 

16 

2 

5.4 

5.3 

5.3 

5.3 

5.2 

3 

8.0 

8.0 

8.0 

7.9 

7.8 

45 

8.91 

807 

152 

8.91 

957 

153 

11.08 

043 

9.99 

851 

15 

4 

10.7 

10.7 

10.6 

10.5 

10.5 

46 

8.91 

959 

151 

8.92 

110 

152 

11.07 

890 

9.99 

850 

14 

13.4 

13.3 

13.2 

13.2 

13.1 

47 

8.92 

110 

151 

8.92 

262 

152 

11.07 

738 

9.99 

848 

13 

5 

48 

8.92 

261 

150 

8.92 

414 

151 

11.07 

586 

9.99 

847 

12 

6 

16.1 

16.0 

15.9 

15.8 

15.7 

49 

8.92  411 

150 

8.92 

565 

151 

11.07 

435 

9.99 

846 

11 

7 

18.8 

18.7 

18.6 

18.4 

18.3 

8 

21.5 

21.3 

21.2 

21.1 

20.9 

50 

8.92 

561 

149 

8.92 

716 

150 

11.07 

284 

9.99 

845 

10 

9 

24.2 

24.0 

23.8 

23.7 

23.6 

51 

8.92 

710 

149 

8.92 

866 

150 

11.07 

134 

9.99 

844 

9 

n 

156 

155 

154 

153 

152 

52 

8.92 

859 

148 

8.93 

016 

149 

11.06 

984 

9.99 

843 

8 

53 

8.93 

007 

147 

8.93 

165 

148 

11.06 

835 

9.99 

842 

7 

1 

2.6 

2.6 

2.6 

2.6 

2.5 

54 

8.93 

154 

147 

8.93 

313 

149 

11.06 

687 

9.99 

841 

6 

2 

5.2 

5.2 

5.1 

5.1 

5.1 

3 

7.8 

7.8 

7.7 

7.6 

7.6 

55 

8.93 

301 

147 

8.93 

462 

147 

11.06 

538 

9.99 

840 

5 

4 

10.4 

10.3 

10.3 

10.2 

10.1 

56 

8.93 

448 

146 

8.93 

609 

147 

11.06 

391 

9.99 

839 

4 

57 

8.93 

594 

146 

8.93 

756 

147 

11.06 

244 

9.99 

838 

3 

5 

13.0 

12.9 

12.8 

12.8 

12.7 

58 

8.93 

740 

145 

8.93 

903 

146 

11.06 

097 

9.99 

837 

2 

6 

15.6 

15.5 

15.4 

15.3 

15.2 

59 

8.93 

885 

145 

8.94 

049 

146 

11.05 

951 

9.99 

836 

1 

7 

18.2 

18.1 

18.0 

17.8 

17.7 

8 

20.8 

20.7 

20.5 

20.4 

20.3 

60 

8.94 

030 

8.94 

195 

11.05 

805 

9.99 

834 

0 

9 

23.4 

23.2 

23.1 

23.0 

22.8 

/ 

L Cos 

d 

L Ctn 

c d 

L Tan 

L Sin 

Proportional  parts 

94°  (274°)  (265°)  85° 


100 


Table  6.15  (Confd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


5°  (185°) (354°)  174 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

Proportional  parts 

0 

8.94 

030 

144 

894  195 

145 

11  05 

805 

999 

834 

60 

n 

1 151 

149 

148 

147 

146 

1 

894 

174 

143 

8 94  340 

145 

11.05 

660 

9.99 

833 

59 

2.5 

2.5 

2.5 

2.4 

2.4 

2 

8.94 

317 

144 

8 94  485 

145 

11  05 

515 

999 

832 

58 

2 

5.0 

5.0 

4.9 

4.9 

4.9 

3 

8.94 

461 

142 

8 94  630 

143 

11  05 

370 

9.99 

831 

57 

3 

7.6 

7.4 

7.4 

7.4 

7.3 

4 

8.94 

603 

143 

8.94  773 

144 

11.05 

227 

9.99 

830 

56 

i 4 

10.1 

9.9 

9.9 

9.8 

9.7 

5 

8.94 

746 

141 

8.94  917 

143 

11.05 

083 

9.99 

829 

55 

5 

' 12.6 

12.4 

12.3 

12.2 

12.2 

6 

894 

887 

142 

8 95  060 

142 

11.04 

940 

9.99 

828 

54 

6 

15.1 

14.9 

14.8 

14.7 

14.6 

7 

8.95 

029 

141 

8 95  202 

142 

11.04 

798 

9.99 

827 

53 

7 

17.6 

17.4 

17.3 

17.2 

17.0 

8 

8.95 

170 

140 

8 95  344 

142 

11.04 

656 

999 

825 

52 

1 8 

20.1 

19.9 

19.7 

19.6 

19.5 

9 

8.95 

310 

140 

8.95  486 

141 

11.04 

514 

9.99 

824 

51 

9 

| 22.6 

22.4 

22.2 

22.0 

21.9 

10 

8.95 

450 

139 

8 95  627 

140 

11  04 

373 

9.99 

823 

50 

n 

145 

144 

143 

142 

141 

11 

8.95 

589 

139 

8 95  767 

141 

11  04 

233 

9.99 

822 

49 

12 

8.95 

728 

139 

8.95  908 

139 

11  04 

092 

9.99 

821 

48 

1 

2.4 

2.4 

2.4 

2.4 

2.4 

13 

8 95 

867 

138 

8 96  047 

140 

11  03 

953 

9.99 

820 

47 

2 

4.8 

4.8 

4.8 

4.7 

4.7 

14 

8.96 

005 

138 

8.96  187 

138 

11.03 

813 

9.99 

819 

46 

3 

7.2 

7.2 

7.2 

7.1 

7.0 

4 

9.7 

9.6 

9.5 

9.6 

9.4 

15 

896 

143 

137 

8.96  325 

139 

11.03 

675 

9.99 

817 

45 

16 

8.96 

280 

137 

8.96  464 

138 

11.03 

536 

9.99 

816 

44 

5 

12.1 

12.0 

11.9 

11.8 

11.8 

17 

8 96 

417 

136 

8 96  602 

137 

11.03 

398 

9.99 

815 

43 

6 

14.5 

14.4 

14.3 

14.2 

14.1 

18 

8.96 

553 

136 

8.96  739 

138 

11.03 

261 

9.99 

814 

42 

7 

16.9 

16.8 

16.7 

16.6 

16.4 

19 

8.96 

689 

136 

8.96  877 

136 

11.03 

123 

9.99 

813 

41 

8 

19.3 

19.2 

19.1 

18.9 

18.8 

9 

21.8 

21.6 

21.4 

21.3 

21.2 

20 

8.96 

825 

135 

8.97  013 

137 

11.02 

987 

9.99 

812 

40 

21 

8.96 

960 

135 

8.97  150 

135 

11.02 

850 

9.99 

810 

39 

! / 

140 

139 

138 

137 

136 

22 

8.97 

095 

134 

8.97  285 

136 

11.02 

715 

9.99 

809 

38 

1 

2.3 

~2.3 

2.3 

~2.3 

T3 

23 

8.97 

229 

134 

8.97  421 

135 

11.02 

579 

9.99 

808 

37 

2 

4.7 

4.6 

4.6 

4.6 

4.5 

24 

8.97 

363 

133 

8.97  556 

135 

11.02 

444 

9.99 

807 

36 

3 

7.0 

7.0 

6.9 

6.8 

6.8 

4 

9.3 

9.3 

9.2 

9.1 

9.1 

25 

8.97 

496 

133 

8.97  691 

134 

11.02 

309 

9.99 

806 

35 

26 

8.97 

629 

133 

8.97  825 

134 

11.02 

175 

9.99 

804 

34 

5 

11.7 

11.6 

11.5 

11.4 

11.3 

27 

8.97 

762 

132 

8.97  959 

133 

11.02 

041 

9.99 

803 

33 

6 

14.0 

13.9 

13.8 

13.7 

13.6 

28 

8.97 

894 

132 

8.98  092 

133 

11.01 

908 

9.99 

802 

32 

7 

16.3 

16.2 

16.1 

16.0 

15.9 

29 

8.98  026 

131 

8.98  225 

133 

11.01 

775 

9.99 

801 

31 

8 

18.7 

18.5 

18.4 

18.3 

18.1 

9 1 

21.0 

20.8 

20.7 

20.6 

20.4 

30 

8.98 

157 

131 

8.98  358 

132 

11.01 

642 

9.99 

800 

30 

31 

898 

288 

131 

8.98  490 

132 

11.01 

510 

9.99 

798 

29 

n 

135 

134 

133 

132 

131 

32 

8.98 

419 

130 

8.98  622 

131 

11.01 

378 

9.99 

797 

28 

■j 

2.2 

2.2 

2.2 

2.2 

2.2 

33 

8.98 

549 

130 

8.98  753 

131 

11.01 

247 

9.99 

796 

27 

2 

4.5 

4.5 

4.4 

4.4 

4.4 

34 

8.98 

679 

129 

8.98  884 

131 

11.01 

116 

9.99 

795 

26 

3 

6.8 

6.7 

6.6 

6.6 

6.6 

35 

8.98 

808 

129 

8.99  015 

130 

11.00 

985 

9.99 

793 

25 

4 

9.0 

8.9 

8.9 

8.8 

8.7 

36 

8.98 

937 

129 

8.99  145 

130 

11.00 

855 

9.99 

792 

24 

5 

11.2 

11.2 

11.1 

11.0 

10.9 

37 

899 

066 

128 

8.99  275 

130 

11.00 

725 

9.99 

791 

23 

6 

13.5 

13.4 

13.3 

13.2 

13.1 

38 

8.99 

194 

128 

8.99  405 

129 

11.00 

595 

9.99 

790 

22 

7 

15.8 

15.6 

15.5 

15.4 

15.3 

39 

8.99 

322 

128 

8.99  534 

128 

11.00 

466 

9.99 

788 

21 

8 

18.0 

17.9 

17.7 

17.6 

17.5 

40 

8.99 

450 

127 

8.99  662 

129 

11.00 

338 

9.99 

787 

20 

9 

20.2 

20.1 

20.0 

19.8 

19.6 

41 

8.99 

577 

127 

8.99  791 

128 

11.00 

209 

9.99 

786 

19 

n 

130 

129 

128 

127 

126 

42 

8.99 

704 

126 

8.99  919 

127 

11.00 

081 

9.99 

785 

18 

43 

899 

830 

126 

9.00  046 

128 

10.99 

954 

9.99 

783 

17 

1 

2.2 

2.2 

2.1 

~2A 

TT 

44 

8.99 

956 

126 

9.00  174 

127 

10.99 

826 

9.99 

782 

16 

2 

4.3 

4.3 

4.3 

4.2 

4.2 

3 

6.5 

6.4 

6.4 

6.4 

6.3 

45 

9.00  082 

125 

9.00  301 

126 

10.99 

699 

9.99 

781 

1 

4 

8.7 

8.6 

8.5 

8.5 

8.4 

46 

9 00  207 

125 

9.00  427 

126 

10.99 

573 

9.99 

780 

14 

47 

9.00  332 

124 

9.00  553 

126 

10.99 

447 

9.99 

778 

13 

5 

10.8 

10.8 

10.7 

10.6 

10.5 

48 

9.00  456 

125 

9.00  679 

126 

10.99 

321 

9.99 

777 

12  1 

6 

13.0 

12.9 

12.8 

12.7 

12.6 

49 

9.00  581 

123 

9.00  805 

125 

10.99 

195 

9.99 

776 

11 

7 

15.2 

15.0 

14.9 

14.8 

14.7 

8 

17.3 

17.2 

17.1 

16.9 

16.8 

50 

9 00  704 

124 

9.00  930 

125 

10.99 

070 

9.99 

775 

10 

9 

19.5 

19.4 

19.2 

19.0 

18.9 

51 

9 00  828 

123 

9.01  055 

124 

10.98 

945 

9.99 

773 

9 

52 

9.00  951 

123 

9.01  179 

124 

10.98 

821 

999 

772 

8 

II 

125 

124 

123 

122 

121 

53 

901 

074 

122 

9.01  303 

124 

10.98 

697 

9.99 

771 

7 

1 

2.1 

Tl 

2.0 

~2.0 

To 

54 

1 9.01 

1% 

122 

9.01  427 

123 

10.98 

573 

9.99 

769 

6 

2 

4.2 

4.1 

4.1 

4.1 

4.0 

3 

6.2 

6.2 

6.2 

6.1 

6.0 

55 

901 

318 

122 

9.01  550 

123 

10.98 

450 

9.99 

768 

5 

4 

8.3 

8.3 

8.2 

8.1 

8.1 

56 

9.01 

440 

121 

9.01  673 

123 

1098 

327 

9.99 

767 

4 

57 

9 01 

561 

121 

9.01  7% 

122 

10.98 

204 

9.99 

765 

3 

5 

10.4 

10.3 

10.2 

10.2 

10.1 

58 

901 

682 

121 

9 01  918 

122 

10.98 

082 

9.99 

764 

2 

6 

12.5 

12.4 

12.3 

12.2 

12.1 

59 

9.01 

803 

120 

9.02  040 

122 

10.97 

960 

9.99 

763 

1 

7 

14.6 

14.5 

14.4 

14.2 

14.1 

8 

16.7 

16.5 

16.4 

16.3 

16.1 

60 

9.01 

923 

9.02  162 

10.97 

838 

9.99 

761 

0 

9 

18.8 

18.6 

18.4 

18.3 

18.2 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

/ 

Proportional  parts 

95  “ (275°) 


101 


(264  ) 84 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


6°  (186°) (353°)  173° 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

/ 

Proportional  parts 

0 

9.01  923 

120 

9.02  162 

121 

10.97 

838 

9.99 

761 

60 

// 

121 

120 

119 

1 1 R 

1 

9.02  043 

120 

9.02  283 

121 

10.97 

717 

9.99 

760 

59 

1 10 

2 

9.02  163 

120 

9.02  404 

121 

10.97 

596 

9.99 

759 

58 

1 

To 

To 

To 

To 

3 

9.02  283 

119 

9.02  525 

120 

10.97 

475 

9.99 

757 

57 

2 

4.0 

4.0 

4.0 

3.9 

4 

9.02  402 

118 

9.02  645 

121 

10.97 

355 

9.99 

756 

56 

3 

6.0 

6.0 

6.0 

5.9 

4 

8.1 

8.0 

7.9 

7.9 

5 

9.02  520 

119 

9.02  766 

119 

10.97 

234 

9.99 

755 

55 

6 

9.02  639 

118 

9.02  885 

120 

10.97 

115 

9.99 

753 

54 

5 

10.1 

10.0 

9.9 

9.8 

7 

9.02  757 

117 

9.03  005 

119 

10.96 

995 

9.99 

752 

53 

6 

12.1 

12.0 

11.9 

11.8 

8 

9.02  874 

118 

9.03  124 

118 

10.96 

876 

9.99 

751 

52 

7 

14.1 

14.0 

13.9 

13.8 

9 

9.02  992 

117 

9.03  242 

119 

10.96 

758 

9.99 

749 

51 

8 

16.1 

16.0 

15.9 

15.7 

9 

18.2 

18.0 

17.8 

17.7 

10 

9.03  109 

117 

9.03  361 

118 

10.96 

639 

9.99 

748 

50 

11 

9.03  226 

116 

9.03  479 

118 

10.96 

521 

9.99 

747 

49 

10 

20.2 

20.0 

19.8 

19.7 

12 

9.03  342 

116 

9.03  597 

117 

10.96 

403 

9.99 

745 

48 

20 

40.3 

40.0 

39.7 

39.3 

13 

9.03  458 

116 

9.03  714 

118 

10.96 

286 

9.99 

744 

47 

30 

60.5 

60.0 

59.5 

59.0 

14 

9.03  574 

116 

9.03  832 

116 

10.96 

168 

9.99 

742 

46 

40 

80.7 

80.0 

79.3 

78.7 

50 

100.8 

100.0 

99.2 

98.3 

15 

9.03  690 

115 

9.03  948 

117 

10.96 

052 

9.99 

741 

45 

16 

9.03  805 

115 

9.04  065 

116 

10.95 

935 

9.99 

740 

44 

/ 1 

117 

116 

115 

114 

17 

9.03  920 

114 

9.04  181 

116 

10.95 

819 

9.99 

738 

43 

1 

To 

Tjj 

T9 

1.9 

18 

9.04  034 

115 

9.04  297 

116 

10.95 

703 

9.99 

737 

42 

2 

3.9 

3.9 

3.8 

3.8 

19 

9.04  149 

113 

9.04  413 

115 

10.95 

587 

9.99 

736 

41 

3 

5.8 

5.8 

5.8 

5.7 

4 

7.8 

7.7 

7.7 

7.6 

20 

9.04  262 

114 

9.04  528 

115 

10.95 

472 

9.99 

734 

40 

21 

9.04  376 

114 

9.04  643 

115 

10.95 

357 

9.99 

733 

39 

5 

9.8 

9.7 

9.6 

9.5 

22 

9.04  490 

113 

9.04  758 

115 

10.95 

242 

9.99 

731 

38 

6 

11.7 

11.6 

11.5 

11.4 

23 

9.04  603 

112 

9.04  873 

114 

10.95 

127 

9.99 

730 

37 

7 

13.6 

13.5 

13.4 

13.3 

24 

9.04  715 

113 

9.04  987 

114 

10.95 

013 

9.99 

728 

36 

8 

15.6 

15.5 

15.3 

15.2 

9 

17.6 

17.4 

17.2 

17.1 

25 

9.04  828 

112 

9.05  101 

113 

10.94 

899 

9.99 

727 

35 

26 

9.04  940 

112 

9.05  214 

114 

10.94 

786 

9.99 

726 

34 

10 

19.5 

19.3 

19.2 

19.0 

27 

9.05  052 

112 

9.05  328 

113 

10.94 

672 

9.99 

724 

33 

20 

39.0 

38.7 

38.3 

38.0 

28 

9.05  164 

111 

9.05*441 

112 

10.94 

559 

9.99 

723 

32 

30 

58.5 

58.0 

57.5 

57.0 

29 

9.05  275 

111 

9.05  553 

113 

10.94 

447 

9.99 

721 

31 

40 

78.0 

77.3 

76.7 

76.0 

50 

97.5 

96.7 

95.8 

95.0 

30 

9.05  386 

111 

9.05  666 

112 

10.94 

334 

9.99 

720 

30 

31 

9.05  497 

110 

9.05  778 

112 

10.94 

222 

9.99 

718 

29 

n 

113 

112 

111 

110 

32 

9.05  607 

110 

9.05  890 

112 

10.94 

110 

9.99 

717 

28 

■j 

1 .9 

1 q 

1 ft 

33 

9.05  717 

110 

9.06  002 

111 

10.93 

998 

9.99 

716 

27 

2 

3.8 

1 .3 

3.7 

1 .O 

9 7 

3 7 

34 

9.05  827 

110 

9.06  113 

111 

10.93 

887 

9.99 

714 

26 

3 

5.6 

5.6 

0.1 

5.6 

5.5 

35 

9.05  937 

109 

9.00  224 

111 

10.93 

776 

9.99 

713 

25 

4 

7.5 

7.5 

7.4 

7.8 

36 

9.06  046 

109 

9.06  335 

110 

10.93 

665 

9.99 

711 

24 

c 

9.4 

9.3 

Q 9 

37 

9.06  155 

109 

9.06  445 

111 

10.93 

555 

9.99 

710 

23 

o 

0 

1 1 .3 

11.2 

.c. 

11  1 

y ‘C. 
n 

38 

9.06  264 

108 

9.06  556 

110 

10.93 

444 

9.99 

708 

22 

7 

13.2 

13.1 

1 1 . 1 
13.0 

1 i .u 
19  ft 

39 

9.06  372 

109 

9.06  666 

109 

10.93 

334 

9.99 

707 

21 

8 

15.1 

14.9 

14.8 

1 £ .O 

14.7 

40 

9.06  481 

103 

9.06  775 

110 

10.93 

225 

9.99 

705 

20 

9 

17.0 

16.8 

16.6 

16.5 

41 

9.06  589 

107 

9.06  885 

109 

10.93 

115 

9.99 

704 

19 

10 

18.8 

18.7 

18.5 

is? 

42 

9.06  696 

108 

9.06  994 

109 

10.93 

006 

9.99 

702 

18 

20 

37.7 

37.3 

37.0 

1 0.0 
9fi  7 

43 

9.06  804 

107 

9.07  103 

108 

10.92 

897 

9.99 

701 

17 

30 

56.5 

56.0 

55.5 

Ou.  1 

55.0 

44 

9.06  911 

107 

9.07  211 

109 

10.92 

789 

9.99 

699 

16 

40 

75.3 

74.7 

74.0 

73.3 

45 

9.07  018 

106 

9.07  320 

108 

10.92 

680 

9.99 

698 

15 

50 

94.2 

93.3 

92.5 

91.7 

46 

9.07  124 

107 

9.07  428 

108 

10.92 

572 

9.99 

696 

14 

// 

109 

108 

107 

106 

47 

9.07  231 

106 

9.07  536 

107 

10.92 

464 

9.99 

695 

13 

48 

9.07  337 

105 

9.07  643 

108 

10.92 

357 

9.99 

693 

12 

1 

T8 

T8 

1.8 

Ti 

49 

9.07  442 

106 

9.07  751 

107 

10.92 

249 

9.99 

692 

11 

2 

3.6 

3.6 

3.6 

3.5 

3 

5.4 

5.4 

5.4 

5.3 

50 

9.07  548 

105 

9.07  858 

106 

10.92 

142 

9.99 

690 

10 

4 

7.3 

7.2 

7.1 

7.1 

51 

9.07  653 

105 

9.07  954 

107 

10.92 

036 

9.99 

689 

9 

52 

9.07  758 

105 

9.08  071 

106 

10.91 

929 

9.99 

687 

8 

5 

9.1 

9.0 

8.9 

8.8 

53 

9.07  863 

105 

9.08  177 

106 

10.91 

823 

9.99 

686 

7 

6 

10.9 

10.8 

10.7 

10.6 

54 

9.07  968 

104 

9.08  283 

106 

10.91 

717 

9.99 

684 

6 

7 

12.7 

12.6 

12.5 

12.4 

8 

14.5 

14.4 

14.3 

14.1 

55 

9.08  072 

104 

9.08  389 

106 

10.91 

611 

9.99 

683 

5 

9 

16.4 

16.2 

16.0 

15.9 

56 

9.08  176 

104 

9.08  495 

105 

10.91 

505 

9.99 

681 

4 

57 

9.08  280 

103 

9.08  600 

105 

10.91 

400 

9.99 

680 

3 

10 

18.2 

18.0 

17.8 

17.7 

58 

9.08  383 

103 

9.08  705 

105 

10.91 

295 

9.99 

678 

2 

20 

36.3 

36.0 

35.7 

35.3 

59 

9.08  486 

103 

9.08  810 

104 

10.91 

190 

9.99 

677 

1 

30 

54.5 

54.0 

53.5 

53.0 

40 

72.7 

72.0 

71.3 

70.7 

60 

9.08  589 

9.08  914 

10.91 

086 

9.99  675 

0 

60 

90.8 

90.0 

89.2 

88.3 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

t 

Proportional  parts 

36°  (276°) 


102 


(263°)  83c 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


7°  (187°) (352°)  172 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

t 

Proportional  parts 

0 

9.08  589 

103 

9.08  914 

105 

1091 

086 

9.99  675 

60 

n 

105 

104 

103 

102 

1 

9.08  692 

103 

9 09  019 

104 

10.90  981 

9 99  674 

59 

2 

9 .08  795 

102 

9 09  123 

104 

10.90  877 

9 99  672 

58 

i 

*1.8 

1.7 

Tt 

~T7 

3 

9 08  897 

102 

9.09  227 

103 

10  90  773 

9.99  670 

57 

2 

3.5 

3.5 

3.4 

3.4 

4 

9.08  999 

102 

9.09  330 

104 

10.90  670 

9.99  669 

56 

3 

6.2 

5.2 

5.2 

5.1 

4 

7.0 

6.9 

6.9 

6.8 

5 

9.09  101 

101 

9.09  434 

103 

10  90  566 

9.99  667 

55 

9.09  202 

102 

9 09  537 

103 

10.90  463 

9 99  666 

54 

6 

8.8 

8.7 

8.6 

8.5 

7 

9 09  304 

101 

9.09  640 

102 

10  90  360 

9.99  664 

53 

6 

10.5 

10.4 

10.3 

10.2 

8 

9 09  405 

101 

9 09  742 

103 

10.90  258 

9.99  663 

52 

7 

12.2 

12.1 

12.0 

11.9 

9 

9.09  506 

100 

9.09  845 

102 

10.90  155 

9.99  661 

51 

8 

14.0 

13.9 

13.7 

13.6 

9 

15.8 

15.6 

15.4 

15.3 

10 

9 09  606 

101 

9 09  947 

102 

10.90  053 

9 99  659 

50 

11 

9 09  707 

100 

9 10  049 

101 

10.89 

951 

9 99  658 

49 

10 

17.5 

17.3 

17.2 

17.0 

12 

9 09  807 

100 

9 10  150 

102 

10  89 

850 

9 99  656 

48 

20 

35.0 

34.7 

34.3 

34.0 

13 

9 09  907 

99 

9 10  252 

101 

1089 

748 

9 99  655 

47 

30 

52.5 

52.0 

51 .5 

51.0 

14 

9.10  006 

100 

9.10  353 

101 

1089 

647 

9.99  653 

46 

40 

70.0 

69.3 

68.7 

68.0 

50 

87.5 

86.7 

85.8 

85.0 

15 

9.10  106 

99 

9.10  454 

101 

10.89 

546 

9 99  651 

45 

16 

9 10  205 

99 

9 10  555 

101 

10.89 

445 

9.99  650 

44 

II 

101 

100 

99 

98 

17 

9 10  304 

98 

9.10  656 

100 

1089 

344 

9.99  648 

43 

1 

T7 

1.7 

Tis 

1.6 

18 

9.10  402 

99 

9.10  756 

100 

10.89 

244 

9.99  647 

42 

2 

3.4 

3.3 

3.3 

3.3 

19 

9.10  501 

98 

9.10  856 

100 

10.89 

144 

9.99  645 

41 

3 

5.0 

5.0 

5.0 

4.9 

4 

6.7 

6.7 

6.6 

6.5 

20 

9.10  599 

98 

9.10  956 

100 

10.89 

044 

9.99  643 

40 

21 

9.10  697 

98 

9.11  056 

99 

10.88 

944 

9.99  642 

39 

5 

8.4 

8.3 

8.2 

8.2 

22 

9 10  795 

98 

911  155 

99 

10.88 

845 

9.99  640 

38 

6 

10.1 

10.0 

9.9 

9.8 

23 

9.10  893 

97 

9.11  254 

99 

10.88 

746 

9.99  638 

37 

7 

11.8 

11.7 

11.6 

11.4 

24 

9.10  990 

97 

9.11  353 

99 

10.88 

647 

9.99  637 

36 

8 

13.5 

13.3 

13.2 

13.1 

9 

15.2 

15.0 

14.8 

14.7 

25 

9.11  087 

97 

9.11  452 

99 

10.88 

548 

9.99  635 

35 

26 

9.11  184 

97 

9 11  551 

98 

10.88 

449 

9.99  633 

34 

10 

16.8 

16.7 

16.5 

16.3 

27 

9.11  281 

96 

9.11  649 

98 

10.88 

351 

9.99  632 

33 

20 

33.7 

33.3 

33.0 

32.7 

28 

9.11  377 

97 

9.11  747 

98 

10.88 

253 

9.99  630 

32 

30 

50.5 

50.0 

49.5 

49.0 

29 

9.11  474 

96 

9.11  845 

98 

10.88 

155 

9.99  629 

31 

40 

67.3 

66.7 

66.0 

65.3 

50 

84.2 

83.3 

82.5 

81.7 

30 

9.11  570 

96 

9.11  943 

97 

10.88 

057 

9.99  627 

30 

31 

9 11  666 

95 

9.12  040 

98 

10.87 

960 

9.99  625 

29 

II 

97 

96 

95 

94 

32 

9 11  761 

96 

9.12  138 

97 

10.87 

862 

9.99  624 

28 

1.6 

1.6 

1 .6 

1 .6 

33 

9.11  857 

55 

9.12  235 

97 

10.87 

765 

9.99  622 

27 

2 

3.2 

3.2 

3.2 

3.1 

34 

9.11  952 

95 

9.12  332 

96 

10.87 

668 

9.99  620 

26 

3 

4.8 

4.8 

4.8 

4.7 

35 

9.12  047 

95 

9.12  428 

97 

10.87 

572 

9.99  618 

25 

4 

6.5 

6.4 

6.3 

6.3 

36 

9 12  142 

94 

9.12  525 

96 

10.87 

475 

9.99  617 

24 

5 

8.1 

8.0 

7.9 

7.8 

37 

9.12  236 

95 

9.12  621 

96 

10.87 

379 

9.99  615 

23 

g 

9.7 

9.6 

9.5 

9.4 

38 

9 12  331 

94 

9.12  717 

96 

10.87 

283 

9.99  613 

22 

7 

11.3 

11.2 

11.1 

11.0 

39 

9.12  425 

94 

9.12  813 

96 

10.87 

187 

9.99  612 

21 

8 

12.9 

12.8 

12.7 

12.5 

40 

! 9.12  519 

93 

9.12  909 

95 

10.87 

091 

9.99  610 

20 

9 

14.6 

14.4 

14.2 

14.1 

41 

9.12  612 

94 

9.13  004 

95 

10.86 

996 

9.99  608 

19 

10 

16.2 

16.0 

15.8 

15.7 

42 

9.12  706 

53 

9.13  099 

95 

10.86 

901 

9.99  607 

18 

20 

32.3 

32.0 

31 .7 

31 .3 

43 

9.12  799 

93 

9.13  194 

95 

10.86 

806 

9.99  605 

17 

30 

48.5 

48.0 

47.5 

47.0 

44 

9.12  892 

93 

9.13  289 

95 

10.86 

711 

9.99  603 

16 

40 

64.7 

64.0 

63.3 

62.7 

45 

9.12  985 

93 

9.13  384 

94 

10.86 

616 

9.99  601 

1 15 

50 

80.8 

80.0 

79.2 

78.3 

46 

9.13  078 

93 

9.13  478 

95 

10.86 

522 

9.99  600 

14 

II 

93 

92 

91 

90 

47 

9.13  171 

92 

9 13  573 

94 

10.86 

427 

9.99  598 

13 

48 

9.13  263 

92 

9 13  667 

94 

10.86 

333 

9.99  596 

12 

1 

1.6 

1.5 

1.5 

1.5 

49 

9 13  355 

92 

9.13  761 

93 

10.86 

239 

9.99  595 

11 

2 

3.1 

3.1 

3.0 

3.0 

3 

4.6 

4.6 

4.6 

4.5 

50 

9.13  447 

92 

9.13  854 

94 

10.86 

146 

9.99  593 

10 

4 

6.2 

6.1 

6.1 

6.0 

51 

9 13  539 

91 

, 9.13  948 

93 

10.86 

052 

9.99  591 

9 

52 

9 13  630 

92 

9 14  041 

93 

10.85 

959 

9.99  589 

8 

5 

7.8 

7.7 

7.6 

7.5 

S3 

9 13  722 

91 

9.14  134 

93 

10.85 

866 

9.99  588 

7 

6 

9.3 

9.2 

9.1 

9.0 

54 

9.13  813 

91 

9.14  227 

93 

10.85 

773 

9.99  586 

6 

7 

10.8 

10.7 

10.6 

10.5 

8 

12.4 

12.3 

12.1 

12.0 

55 

9.13  904 

90 

i 9 14  320 

92 

10.85 

680 

! 9.99  584 

5 

9 

14.0 

13.8 

13.6 

13.5 

56 

9 13  994 

91 

9.14  412 

92 

10.85 

588 

9.99  582 

4 

57 

9 14  085 

90 

9 14  504 

93 

10.85 

496 

I 9.99  581 

3 

10 

15.5 

15.3 

15.2 

15.0 

58 

9 14  175 

91 

9 14  597 

91 

10.85 

403 

9.99  579 

2 

20 

31.0 

30.7 

30.3 

30.0 

59 

9 14  266 

90 

i 9.14  688 

92 

10.85 

312 

1 9.99  577 

1 

30 

46.5 

36.0 

45.5 

45.0 

40 

62.0 

61.3 

60.7 

60.0 

60 

9.14  356 

9.14  780 

10.85 

220 

9.99  575 

o 

50 

77.5 

76.7 

75.8 

75.0 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

/ 

Proportional  parts 

97  (277*) 


103 


(262  ) 82 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


8°  (188°) (351°)  171° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

Proportional  parts 

0 

9.14 

356 

89 

9.14  780 

92 

10.85 

220 

9.99  575 

60 

n 

92 

91 

90 

1 

9.14 

455 

90 

9.14  872 

91 

10.85 

128 

9.99  574 

59 

2 

9.14 

535 

89 

9.14  963 

91 

10.85 

037 

9.99  572 

58 

i 

"Ts 

1.5 

T.5 

3 

9.14 

624 

90 

9.15  054 

91 

10.84 

946 

9.99  570 

57 

2 

3.1 

3.0 

3.0 

4 

9.14 

714 

89 

9.15  145 

91 

10.84 

855 

9.99  568 

56 

3 

4.6 

4.6 

4.5 

4 

6.1 

6.1 

6.0 

5 

9.14 

803 

88 

9.15  236 

91 

10.84 

764 

9.99  566 

55 

6 

9.14 

891 

89 

9.15  327 

90 

10.84 

673 

9.99  565 

54 

6 

7.7 

7.6 

7.5 

7 

9.14 

980 

89 

9.15  417 

91 

10.84 

583 

9.99  563 

53 

6 

9.2 

9.1 

9.0 

8 

9.15 

069 

88 

9.15  508 

90 

10.84 

492 

9.99  561 

52 

7 

10.7 

10.6 

10.5 

9 

9.15 

157 

88 

9.15  598 

90 

10.84 

402 

9.99  559 

51 

8 

12.3 

12.1 

12.0 

9 

13.8 

13.6 

13.5 

10 

9.15 

245 

88 

9.15  688 

89 

10.84 

312 

9.99  557 

50 

11 

9.15 

333 

88 

9.15  777 

90 

10.84 

223 

9.99  556 

49 

10 

15.3 

15.2 

15.0 

12 

9.15 

421 

87 

9.15  867 

89 

10.84 

133 

9.99  554 

48 

20 

30.7 

30.3 

30.0 

13 

9.15 

508 

88 

9.15  956 

90 

10.84 

044 

9.99  552 

47 

30 

46.0 

45.5 

45.0 

14 

9.15 

596 

87 

9.16  046 

89 

10.83 

954 

9.99  550 

46 

40 

61.3 

60.7 

60.0 

50 

76.7 

75.8 

75.0 

15 

9.15 

683 

87 

9.16  135 

89 

10.83 

865 

9.99  548 

45 

16 

9.15 

770 

87 

9.16  224 

88 

10.83 

776 

9.99  546 

44 

/ / 

89 

88 

87 

17 

9.15 

857 

87 

9.16  312 

89 

10.83 

688 

9.99  545 

43 

1 

~T5 

1.5 

1.4 

18 

9.15 

944 

86 

9.16  401 

88 

10.83 

599 

9.99  543 

42 

2 

3.0 

2.9 

2.9 

19 

9.16 

030 

86 

9.16  489 

88 

10.83 

511 

9.99  541 

41 

3 

4.4 

4.4 

4.4 

4 

5.9 

5.9 

5.8 

20 

9.16 

116 

87 

9.16  577 

88 

10.83 

423 

9.99  539 

40 

21 

9.16 

203 

86 

9.16  665 

88 

10.83 

335 

9.99  537 

39 

5 

7.4 

7.3 

7.2 

22 

9.16 

289 

85 

9.16  753 

88 

10.83 

247 

9.99  535 

38 

6 

8.9 

8.8 

8.7 

23 

9.16 

374 

86 

9.16  841 

87 

10.83 

159 

9.99  533 

37 

7 

10.4 

10.3 

10.2 

24 

9.16 

460 

85 

9.16  928 

88 

10.83 

072 

9.99  532 

36 

8 

11.9 

11.7 

11.6 

9 

13.4 

13.2 

13.0 

25 

9.16 

545 

86 

9.17  016 

87 

10.82 

984 

9.99  530 

35 

26 

9.16 

631 

85 

9.17  103 

87 

10.82 

897 

9.99  528 

34 

10 

14.8 

14.7 

14.5 

27 

9.16 

716 

85 

9.17  190 

87 

10.82 

810 

9.99  526 

33 

20 

29.7 

29.3 

29.0 

28 

9.16 

801 

85 

9.17  277 

86 

10.82 

723 

9.99  524 

32 

30 

44.5 

44.0 

43.5 

29 

9.16 

886 

84 

9.17  363 

87 

10.82 

637 

9.99  522 

31 

40 

59.3 

58.7 

58.0 

50 

74.2 

73.3 

72.5 

30 

9.16 

970 

85 

9.17  450 

86 

10.82 

550 

9.99  520 

30 

31 

9.17 

055 

84 

9.17  536 

86 

10.82 

464 

I 9.99  518 

29 

n 

86 

85 

84 

32 

9.17 

139 

84 

9.17  622 

86 

10.82 

378 

9.99  517 

28 

1 

1 A 

1 A 

1 A 

33 

9.17 

223 

84 

9.17  708 

86 

10.82 

292 

9.99  515 

27 

1 

2 

1 .H 

2.9 

2.8 

2.8 

34 

9.17 

307 

84 

9.17  794 

86 

10.82 

206 

9.99  513 

26 

3 

4.3 

4.2 

4.2 

35 

9.17 

391 

83 

9.17  880 

85 

10.82 

120 

9.99  511 

25 

4 

5.7 

6.7 

5.6 

36 

9.17 

474 

84 

9.17  965 

86 

10.82 

035 

9.99  509 

24 

IZ 

7.2 

7.1 

7.0 

37 

9.17 

558 

83 

9.18  051 

85 

10.81 

949 

9.99  507 

23 

o 

0 

8.6 

8.5 

8.4 

38 

9.17 

641 

83 

9.18  136 

85 

10.81 

864 

9.99  505 

22 

7 

in  n 

9.9 

9.8 

39 

9.17 

724 

83 

9.18  221 

85 

10.81 

779 

9.99  503 

21 

f 

8 

1 u.u 

11.5 

11.3 

11.2 

40 

9.17 

807 

83 

9.18  306 

85 

10.81 

694 

9.99  501 

20 

9 

12.9 

12.8 

12.6 

41 

9.17 

890 

83 

9.18  391 

84 

10.81 

609 

9.99  499 

19 

10 

14.3* 

14.2 

14.0 

42 

9.17 

973 

82 

9.18  475 

85 

10.81 

525 

9.99  497 

18 

20 

28.7 

28.3 

28.0 

43 

9.18 

055 

82 

9.18  560 

84 

10.81 

440 

9.99  495 

17 

in 

43.0 

42.5 

42.0 

44 

9.18 

137 

83 

9.18  644 

84 

10.81 

356 

9.99  494 

16 

40 

57.3 

56.7 

56.0 

45 

9.18 

220 

82 

9.18  728 

84 

10.81 

272 

9.99  492 

15 

50 

71.7 

70.8 

70.0 

46 

9.18 

302 

81 

9.18  812 

84 

10.81 

188 

9.99  490 

14 

// 

83 

82 

81 

47 

9.18 

383 

82 

9.18  896 

83 

10.81 

104 

9.99  488 

13 

48 

9.18 

465 

82 

9.18  979 

84 

10.81 

021 

9.99  486 

12 

1 

"T4 

"Ti 

1.4 

49 

9.18 

547 

81 

9.19  063 

83 

10.80 

937 

9.99  484 

11 

2 

2.8 

2.7 

2.7 

3 

4.2 

4.1 

4.0 

50 

9.18 

628 

81 

9.19  146 

83 

10.80 

854 

9.99  482 

10 

4 

5.5 

6.5 

5.4 

51 

9.18 

709 

81 

9.19  229 

83 

10.80 

771 

9.99  480 

9 

52 

9.18 

790 

81 

9.19  312 

83 

10.80 

688 

9.99  478 

8 

5 

6.9 

6.8 

6.8 

53 

9.18 

871 

81 

9.19  395 

83 

10.80 

605 

9.99  476 

7 

6 

8.3 

8.2 

8.1 

54 

9.18 

952 

81 

9.19  478 

83 

10.80 

522 

9.99  474 

6 

7 

9.7 

9.6 

9.4 

8 

11.1 

10.9 

10.8 

55 

9.19 

033 

80 

9.19  561 

82 

10.80 

439 

9.99  472 

5 

9 

12.4 

12.3 

12.2 

56 

9.19 

113 

80 

9.19  643 

82 

10.80 

357 

9.99  470 

4 

57 

9.19 

193 

80 

9.19  725 

82 

10.80 

275 

9.99  468 

3 

10 

13.8 

13.7 

13.5 

58 

9.19 

273 

80 

9.19  807 

82 

10.80 

193 

9.99  466 

2 

20 

27.7 

27.3 

27.0 

59 

9.19 

353 

80 

9.19  889 

82 

10.80 

111 

9.99  464 

1 

30 

41.5 

41.0 

40.5 

40 

55.3 

54.7 

54.0 

60 

9.19 

433 

9.19  971 

10.80 

029 

9.99  462 

0 

50 

69.2 

68.3 

67.5 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

/ 

Proportional  parts 

98°  (278°)  (261°)  81° 
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Table  6.15  (Confd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


9°  (189°) (350  ) 170° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

/ 

Proportional  parts 

0 

9.19  433 

80 

9.19  971 

82 

10.80  029 

9.99  462 

60 

1 

9 19  513 

79 

9.20  053 

81 

10.79  947 

9.99  460 

59 

n 

80 

79 

78 

77 

2 

9.19  592 

80 

9.20  134 

82 

10.79  866 

9.99  458 

58 

y 

i i 

3 

9.19  672 

79 

9.20  216 

81 

10.79  784 

9.99  456 

57 

2 

■ • o 

2.7 

i .j 
2.6 

1 

2.6 

i .4 
2.6 

4 

9.19  751 

79 

9.20  297 

81 

10.79  703 

9.99  454 

56 

: 3 

4.0 

4.0 

3^9 

3.8 

5 

9.19  830 

79 

9.20  378 

81 

10.79  622 

9.99  452 

55 

4 

6.3 

6.3 

6.2 

5.1 

6 

9.19  909 

79 

9.20  459 

81 

10.79  541 

9.99  450 

54 

5 

6.7 

6.6 

6.5 

6.4 

7 

9.19  988 

79 

9 20  540 

81 

10.79  460 

9 99  448 

53 

0 

8.0 

7.9 

7.8 

7.7 

8 

9 20  067 

78 

9.20  621 

80 

10.79  379 

9 99  446 

52 

7 

9.3 

9 2 

9.1 

9.0 

9 

9.20  145 

78 

9.20  701 

81 

10.79  299 

9 99  444 

51 

8 

10.7 

10.5 

10.4 

10.3 

10 

9 20  223 

79 

9.20  782 

80 

10.79  218 

9.99  442 

50 

9 

12.0 

11.8 

11.7 

11.6 

11 

9.20  302 

78 

9.20  862 

80 

10.79  138 

9 99  440 

49 

10 

13.3 

13.2 

13.0 

12.8 

12 

9.20  380 

78 

9 20  942 

80 

10.79  058 

9.99  438 

48 

20 

26.7 

26.3 

26.0 

25.7 

13 

9.20  458 

77 

9.21  022 

80 

10.78  978 

9 99  436 

47 

30 

40.0 

39.5 

39.0 

38.5 

1* 

9.20  535 

78 

9.21  102 

80 

10.78  898 

9.99  434 

46 

40 

53.3 

52.7 

52.0 

51.3 

15 

9.20  613 

78 

9.21  182 

79 

10.78  818 

9.99  432 

45 

60 

66.7 

65.8 

65.0 

64.2 

16 

9 20  691 

77 

9 21  261 

80 

10.78  739 

9.99  429 

44 

17 

9 20  768 

77 

9.21  341 

79 

10.78  659 

9.99  427 

43 

18 

9 20  845 

77 

9.21  420 

79 

10.78  580 

9 99  425 

1 42 

19 

9.20  922 

77 

9.21  499 

79 

10.78  501 

9.99  423 

41 

20 

9.20  999 

77 

9.21  578 

79 

10.78  422 

9.99  421 

J 40 

21 

9.21  076 

77 

9.21  657 

79 

10.78  343 

9.99  419 

39 

tt 

76 

75 

74 

73 

22 

9.21  153 

76 

9.21  736 

78 

10.78  264 

9.99  417 

38 

23 

9 21  229 

77 

9.21  814 

79 

10.78  186 

9.99  415 

37 

1 

1.3 

1.2 

1.2 

1.2 

24 

9.21  306 

76 

9.21  893 

78 

10.78  107 

9.99  413 

36 

2 

2.5 

2.5 

2.5 

2.4 

3 

3.8 

3.8 

3.7 

3.6 

25 

9.21  382 

76 

9.21  971 

78 

10.78  029 

9.99  411 

35 

4 

5.1 

5.0 

4.9 

4.9 

26 

9 21  458 

76 

9.22  049 

78 

10.77  951 

9.99  409 

34 

27 

9.21  534 

76 

9.22  127 

78 

10.77  873 

9 99  407 

33 

5 

6.3 

6.2 

6.2 

6.1 

28 

9.21  610 

75 

9.22  205 

78 

10.77  795 

9.99  404 

32 

6 

7.6 

7.5 

7.4 

7.3 

29 

9.21  685 

76 

9.22  283 

78 

10.77  717 

9.99  402 

31 

7 

8.9 

8.8 

8.6 

8.5 

8 

10.1 

10.0 

9.9 

9.7 

30 

9.21  761 

75 

9.22  361 

77 

10.77  639 

9.99  400 

30 

9 

11.4 

11.2 

11.1 

11.0 

31 

9 21  836 

76 

9.22  438 

78 

10.77  562 

9.99  398 

29 

32 

9.21  912 

75 

9.22  516 

77 

10.77  484 

9.99  396 

28 

10 

12.7 

12.5 

12.3 

12.2 

33 

9.21  987 

75 

9.22  593 

77 

10.77  407 

9.99  394 

27 

20 

25.3 

25.0 

24.7 

24.3 

34 

9.22  062 

75 

9.22  670 

77 

10.77  330 

9.99  392 

26 

30 

38.0 

37.5 

37.0 

36.5 

40 

50.7 

50.0 

49.3 

48.7 

35 

9.22  137 

74 

9.22  747 

77 

10.77  253 

9.99  390 

25 

50 

63.3 

62.5 

61.7 

60.8 

36 

9.22  211 

75 

9.22  824 

77 

10.77  176 

9.99  388 

24 

37 

9.22  286 

75 

9.22  901 

76 

10.77  099 

9.99  385 

23 

38 

9 22  361 

74 

9.22  977 

77 

10.77  023 

9.99  383 

22 

39 

9.22  435 

» 

9.23  054 

76 

10.76  946 

9.99  381 

21 

40 

9.22  509 

7< 

9.23  130 

76 

10.76  870 

9.99  379 

20 

41 

9.22  583 

74 

9.23  206 

77 

10.76  794 

9.99  377 

19 

42 

9.22  657 

74 

9.23  283 

76 

10.76  717 

9.99  375 

18 

/ 1 

72 

71 

3 

2 

43 

9.22  731 

74 

9.23  359 

76 

10.76  641 

9.99  372 

17 

1 

1.2 

Ti 

0.0 

“(To 

44 

9.22  805 

73 

9.23  435 

75 

10.76  565 

9.99  370 

16 

2 

2.4 

2.4 

0.1 

0.1 

3 

3.6 

3.6 

0.2 

0.1 

45 

9.22  878 

74 

9.23  510 

76 

10.76  490 

9.99  368 

15 

4 

4.8 

4.7 

0.2 

0.1 

46 

9.22  952 

73 

9 23  586 

75 

10.76  414 

9.99  366 

14 

47 

9.23  025 

73 

9.23  661 

76 

10.76  339 

9.99  364 

13 

5 

6.0 

5.9 

0.2 

0.2 

48 

9.23  098 

73 

9.23  737 

75 

10.76  263 

9.99  362 

12 

6 

7.2 

7.1 

0.3 

0.2 

49 

9.23  171 

73 

9.23  812 

75 

10.76  188 

9.99  359 

11 

7 

8.4 

8.3 

0.4 

0.2 

8 

9.6 

9.5 

0.4 

0.3 

50 

9.23  244 

73 

9.23  887 

75 

10.76  113 

9.99  357 

10 

9 

10.8 

10.6 

0.4 

0.3 

51 

9.23  317 

73 

9.23  962 

75 

10.76  038 

9.99  355 

9 

52 

9.23  390 

72 

9 24  037 

75 

10.75  963 

9.99  353 

8 

10 

12.0 

11.8 

0.5 

0.3 

53 

9 23  462 

73 

9.24  112 

74 

10.75  888 

9.99  351 

7 

20 

24.0 

23.7 

1.0 

0.7 

54 

9.23  535 

72 

9.24  186 

75 

10.75  814 

9.99  348 

6 

30 

36.0 

35.5 

1.5 

1.0 

40 

48.0 

47.3 

2.0 

1.3 

55 

1 9.23  607 

72 

9.24  261 

74 

10.75  739 

9.99  346 

5 

60 

60.0 

69.2 

2.5 

1.7 

56 

9 23  679 

73 

9.24  335 

75 

10.75  665 

9.99  344 

4 

57 

1 9 23  752 

71 

9 24  410 

74 

10.75  590 

9.99  342 

3 

58 

i 9 23  823 

72 

9.24  484 

74 

10  75  516 

9.99  340 

2 

59 

, 9.23  895 

72 

9.24  558 

74 

10.75  442 

, 9.99  337 

1 

60 

* 9.23  967 

9.24  632 

10.75  368 

j 9.99  335 

0 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

! 

Proportional  parts 

99  (279°) 
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(260°)  80 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


10°  (ISO0) (349°)  169° 


1 

L Sin  d 

LTan  cd  L Ctn 

L Cos  d 

| / 

Proportional  parts 

0 

9.23  967  72 

9.24  632  74  10.75  368 

9.99  335  2 

60 

1 

9.24  039  71 

9.24  706  73  10.75  294 

9.99  333  2 

59 

2 

9.24  110  71 

9.24  779  74  10.75  221 

9.99  331  3 

58 

3 

9.24  181  72 

9.24  853  73  10.75  147 

9.99  328  2 

57 

4 

9.24  253  71 

9.24  926  74  10.75  074 

9.99  326  2 

56 

5 

9.24  324  71 

9.25  000  73  10.75  000 

9.99  324  2 

55 

6 

9.24  395  71 

9.25  073  73  10.74  927 

9.99  322  3 

54 

ft 

74  73  72 

7 

9.24  466  70 

9.25  146  73  10.74  854 

9.99  319  2 

53 

1 

12  1.2  1.2 

8 

9.24  536  71 

9.25  219  73  10.74  781 

9.99  317  2 

52 

1 

2 

O C ? J O A 

9 

9.24  607  70 

9.25  292  73  10.74  708 

9.99  315  2 

51 

3 

t.a  £.4  £.4 

3.7  3.6  3.6 

10 

9.24  677  71 

9.25  365  72  10.74  635 

9.99  313  3 

50 

4 

4.9  4.9  4.8 

11 

9.24  748  70 

9.25  437  73  10.74  563 

9.99  310  2 

49 

c 

12 

9.24  818  70 

9.25  510  72  10.74  490 

9.99  308  2 

48 

U 

C 

6.Z  6.1  6.0 

13 

9.24  888  70 

9.25  582  73  10.74  418 

9.99  306  2 

47 

o 

7 

Q e li  04 

14 

9.24  958  70 

9.25  655  72  10.74  345 

9.99  304  3 

46 

i 

8 

o.o  8.5  8.4 

9.9  9.7  9.6 

15 

9.25  028  70 

9.25  727  72  10.74  273 

9.99  301  2 

45 

9 

11.1  11.0  10.8 

16 

9.25  098  70 

9.25  799  72  10.74  201 

9.99  299  2 

44 

10 

12.3  12.2  12  0 

17 

9.25  168  69 

9.25  871  72  10.74  129 

9.99  297  3 

43 

20 

24.7  24.3  24.0 

18 

9.25  237  70 

9.25  943  72  10.74  057 

9.99  294  2 

42 

30 

37.0  36.5  36.0 

19 

9.25  307  69 

9.26  015  71  10.73  985 

9.99  292  2 

41 

40 

49.3  48.7  48.0 

20 

9.25  376  69 

9.26  086  72  10.73  914 

9.99  290  2 

40 

50 

61.7  60.8  60.0 

21 

9.25  445  69 

9.26  158  71  10.73  842 

9.99  288  3 

39 

22 

9.25  514  69 

9.26  229  72  10.73  771 

9.99  285  2 

38 

23 

9.25  583  69 

9.26  301  71  10.73  699 

9.99  283  2 

37 

U 

71  70  69 

24 

9.25  652  69 

9.26  372  71  10.73  628 

9.99  281  3 

36 

1 

~T2  ~2  ~U2 

25 

9.25  721  69 

9.26  443  71  10.73  557 

9.99  278  2. 

35 

2 

2.4  2.3  2.3 

26 

9.25  790  68 

9.26  514  71  10.73  486 

9.99  276  2 

34 

3 

3.6  3.5  3.4 

27 

9.25  858  69 

9.26  585  70  10.73  415 

9.99  274  3 

33 

4 

4.7  4.7  4.6 

28 

9.25  927  68 

9.26 ' 655  71  10.73  345 

9.99  271  2 

32 

29 

9.25  995  68 

9.26  726  71  10.73  274 

9.99  269  2 

31 

5 

5.9  5.8  5.8 

6 

7.1  7.0  6.9 

30 

9.26  063  68 

9.26  797  70  10.73  203 

9.99  267  3 

30 

7 

8.3  8.2  8.0 

31 

9.26  131  68 

9.26  867  70  10.73  133 

9.99  264  2 

29 

8 

9.5  9.3  9.2 

32 

9.26  199  68 

9.26  937  71  10.73  063 

9.99  262  2 

28 

9 

10.6  10.5  10.4 

33 

9.26  267  68 

9.27  008  70  10.72  992 

9.99  260  3 

27 

34 

9.26  335  68 

9.27  078  70  10.72  922 

9.99  257  2 

26 

10 

11.8  11.7  11.5 

20 

23.7  23.3  23.0 

35 

9.26  403  67 

9.27  148  70  10.72  852 

9.99  255  3 

25 

30 

35.5  35.0  34.5 

36 

9.26  470  68 

9.27  218  70  10.72  782 

9.99  252  2 

24 

40 

47.3  46.7  46.0 

37 

9.26  538  67 

9.27  288  69  10.72  712 

9.99  250  2 

23 

50 

59.2  58.3  57.5 

38 

9.26  605  67 

9.27  357  70  10.72  643 

9.99  248  3 

22 

39 

9.26  672  67 

9.27  427  69  10.72  573 

9 99  245  2 

21 

40 

9.26  739  67 

9.27  496  70  10.72  504 

9.99  243  2 

20 

It 

68  67  66 

41 

9.26  806  67 

9.27  566  69  10.72  434 

9.99  241  3 

19 

1 

1.1  1.1  1.1 

42 

9.26  873  67 

9.27  635  69  10.72  365 

9.99  238  2 

18 

2 

2.3  2.2  2.2 

43 

9.26  940  67 

9.27  704  69  10.72  296 

9.99  236  3 

17 

3 

3.4  3.4  3.3 

44 

9.27  007  66 

9.27  773  69  10.72  227 

9.99  233  2 

16 

4 

4.5  4.5  4.4 

45 

9.27  073  67 

9.27  842  69  10.72  158 

9.99  231  2 

15 

5 

5.7  5.6  5.5 

46 

9.27  140  66 

9.27  911  69  10.72  089 

9.99  229  3 

14 

6 

6.8  6.7  6.6 

47 

9.27  206  67 

9.27  980  69  10.72  020 

9.99  226  2 

13 

7 

7.9  7.8  7.7 

48 

9.27  273  66 

9.28  049  68  10.71  951 

9.99  224  3 

12 

8 

9.1  8.9  8.8 

49 

9.27  339  66 

9.28  117  69  10.71  883 

9.99  221  2 

11 

9 

10.2  10.0  9.9 

50 

9.27  405  66 

9.28  186  68  10.71  814 

9.99  219  2 

10 

10 

11.3  11.2  11.0 

51 

9.27  471  66 

9.28  254  69  10.71  746 

9.99  217  3 

9 

20 

22.7  22.3  22.0 

52 

9.27  537  65 

9.28  323  68  10.71  677 

9.99  214  2 

8 

30 

34.0  33.5  33.0 

53 

9.27  602  66 

9.28  391  68  10.71  609 

9.99  212  3 

7 

40 

45.3  44.7  44.0 

54 

9.27  668  66 

9.28  459  63  10.71  541 

9.99  209  2 

6 

50 

56.7  55.8  55.0 

55 

9.27  734  65 

9.28  527  68  10.71  473 

9.99  207  3 

5 

56 

9.27  799  65 

9.28  595  67  10.71  405 

9.99  204  2 

4 

57 

9.27  864  66 

9.28  662  68  10.71  338 

9.99  202  2 

3 

58 

9.27  930  65 

9.28  730  68  10.71  270 

9.99  200  3 

2 

59 

9.27  995  65 

9.28  798  67  10.71  202 

9.99  197  2 

1 

60 

9.28  060 

9.28  865  10.71  135 

9.99  195 

0 

' 

L Cos  d 

L Ctn  cd  LTan 

L Sin  d 

/ 

Proportional  parts 

100°  (280°) 
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(259°)  79c 


Table  6.1  5 (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


11°  (191°) (348°)  168° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

t 

Proportional  parts 

0 

9.28  060 

65 

9.28 

865 

68 

10.71 

135 

9.99  195 

3 

60 

1 

9.28  125 

65 

9.28 

933 

67 

10.71 

067 

9.99  192 

2 

59 

2 

9.28  190 

64 

9.29 

000 

67 

10.71 

000 

9 99  190 

3 

58 

3 

9.28  254 

65 

9.29 

067 

67 

10.70 

933 

9.99  187 

2 

57 

4 

9.28  319 

65 

9.29 

134 

67 

10.70 

866 

9.99  185 

3 

56 

5 

9.28  384 

64 

9.29 

201 

67 

10.70 

799 

9.99  182 

2 

55 

6 

9.28  448 

64 

9 29 

268 

67 

10.70 

732 

9.99  180 

3 

54 

n 

65 

64 

63 

7 

9.28  512 

65 

9.29 

335 

67 

10.70 

665 

9.99  177 

2 

53 

1 .1 

1.1 

1 .0 

8 

9.28  577 

64 

9.29 

402 

66 

10.70 

598 

9.99  175 

3 

52 

2 

2.2 

2.1 

2.1 

9 

9.28  641 

64 

9.29 

468 

67 

10.70 

532 

9.99  172 

2 

51 

3 

3.2 

3.2 

3.2 

10 

9.28  705 

64 

9.29 

535 

66 

10.70 

465 

9.99  170 

3 

50 

4 

4.3 

4.3 

4.2 

11 

9.28  769 

64 

9.29 

601 

67 

10.70 

399 

9.99  167 

2 

49 

5 

5.4 

5.3 

6.2 

12 

9.28  833 

63 

9 29 

668 

66 

10.70 

332 

9 99  165 

3 

48 

6 

6.5 

6.4 

6.3 

13 

9.28  896 

64 

9.29 

734 

66 

10.70 

266 

9.99  162 

2 

47 

7 

7.6 

7.5 

7.4 

14 

9.28  960 

64 

9.29 

800 

66 

10.70 

200 

9.99  160 

3 

46 

8 

8.7 

8.5 

8.4 

15 

9.29  024 

63 

9.29 

866 

66 

10.70 

134 

9.99  157 

2 

45 

9 

9.8 

9.6 

9.4 

16 

9.29  087 

63 

9 29 

932 

66 

10.70 

068 

9.99  155 

3 

44 

10 

10.8 

10.7 

10.5 

17 

9.29  150 

64 

9.29 

998 

66 

10.70 

002 

9.99  152 

2 

43 

20 

21 .7 

21 .3 

21 .0 

18 

9.29  214 

63 

9.30 

064 

66 

10.69 

936 

9.99  150 

3 

42 

| 30 

32.5 

32.0 

31 .5 

19 

9.29  277 

63 

9.30 

130 

65 

10.69 

870 

9.99  147 

2 

41 

40 

43.3 

42.7 

42.0 

20 

9.29  340 

63 

9.30 

195 

66 

10.69 

805 

9.99  145 

3 

40 

50 

54.2 

53.3 

52.5 

21 

9.29  403 

63 

9.30 

261 

65 

10.69 

739 

9.99  142 

2 

39 

22 

9.29  466 

63 

9.30 

326 

65 

10.69 

674 

9.99  140 

3 

38 

23 

9.29  529 

62 

9.30 

391 

66 

10.69 

609 

9.99  137 

2 

37 

// 

62 

61 

60 

24 

9.29  591 

63 

9.30 

457 

65 

10.69 

543 

9.99  135 

3 

36 

1 

1.0 

1.0 

~To 

25 

9.29  654 

62 

9.30 

522 

65 

10.69 

478 

9.99  132 

2 

35 

2 

2.1 

2.0 

2.0 

26 

9.29  716 

63 

9.30 

587 

65 

10.69 

413 

9.99  130 

3 

34 

3 

*•] 

3.0 

3.0 

27 

9.29  779 

62 

9.30 

652 

65 

10.69 

348 

9.99  127 

3 

33 

4 

4.1 

4.1 

4.0 

28  ! 

9.29  841 

62 

9.30 

717 

65 

10.69 

283 

9.99  124 

2 

32 

29  | 

9.29  903 

63 

9.30 

782 

64 

10.69 

218 

9.99  122 

3 

31 

5 

5.2 

5.1 

5.0 

6 

6.2 

6.1 

6.0 

30 

9.29  966 

62 

9.30 

846 

65 

10.69 

154 

9.99  119 

2 

30 

7 

7.2 

7.1 

7.0 

31 

9.30  028 

62 

9.30 

911 

64 

10.69 

089 

9.99  117 

3 

29 

8 

8.3 

8.1 

8 0 

32  ! 

9.30  090 

61 

9.30  975 

65 

10.69 

025 

9.99  114 

2 

28 

9 

9.3 

9.2 

9.0 

33  1 

9.30  151 

62 

9.31 

040 

64 

10.68 

960 

9.99  112 

3 

27 

34 

9.30  213 

62 

9.31 

104 

64 

10.68 

896 

9.99  109 

3 

26 

10 

10.3 

10.2 

10.0 

20 

20.7 

20.3 

20.0 

35 

9.30  275 

61 

9.31 

168 

65 

10.68 

832 

9.99  106 

2 

25 

30 

31.0 

30.5 

30.0 

36 

1 9.30  336 

62 

9.31 

233 

64 

10.68 

767 

9.99  104 

3 

24 

40 

41.3 

40.7 

40.0 

37 

9.30  398 

61 

9.31 

297 

64 

10.68 

703 

9.99  101 

2 

23 

50 

51.7 

50.8 

50.0 

38 

9.30  459 

62 

9.31 

361 

64 

10.68 

639 

9.99  099 

3 

22 

39 

9.30  521 

61 

9.31 

425 

64 

10.68 

575 

9.99  096 

3 

21 

40 

9.30  582 

61 

9.31 

489 

63 

10.68 

511 

9.99  093 

2 

20 

" 

59 

3 

2 

41 

1 9.30  643 

61 

9.31 

552 

64 

1068 

448 

9.99  091 

3 

19 

1 

1.0 

0.0 

0.0 

42 

9.30  704 

61 

1 9.31 

616 

63 

10.68 

384 

9.99  088 

2 

18 

2 

2.0 

0.1 

0.1 

43 

9.30  765 

61 

9.31 

679 

64 

10.68 

321 

9.99  086 

3 

17 

3 

3.0 

0.2 

0.1 

44 

9.30  826 

61 

; S.31 

743 

63 

10.68 

257 

9.99  083 

3 

16 

4 

3.9 

0.2 

0.1 

45 

9.30  887 

60 

9.31 

806 

64 

10.68 

194 

9.99  080 

2 

15 

5 

4.9 

0.2 

0.2 

46 

9.30  947 

61 

! 9.31 

870 

63 

10.68 

130 

9.99  078 

3 

14 

6 

5.9 

0.3 

0.2 

47 

9.31  008 

60 

9.31 

933 

63 

10.68 

067 

9.99  075 

3 

13 

7 

6.9 

0.4 

0.2 

48 

9.31  068 

61 

9.31 

996 

63 

10.68 

004 

9.99  072 

2 

12 

8 

7.9 

0.4 

0.3 

49 

I 9.31  129 

60 

9.32 

059 

63 

10.67 

941 

9.99  070 

3 

11 

9 

8.8 

0.4 

0.3 

50 

9.31  189 

61 

9.32 

122 

63 

10.67 

878 

9.99  067 

3 

10 

10 

9.8 

0.5 

0.3 

51 

9.31  250 

60 

9.32 

185 

63 

10.67 

815 

9.99  064 

2 

9 

20 

19.7 

1.0 

0.7 

52 

9 31  310 

60 

9.32 

248 

63 

10.67 

752 

9.99  062 

3 

8 

30 

29.5 

1.5 

1.0 

53 

9 31  370 

60 

9.32 

311 

62 

10.67 

689 

9.99  059 

3 

7 

40 

39.3 

2.0 

1.3 

54 

9 31  430 

60 

9.32  373 

63 

10.67 

627 

9.99  056 

2 

6 

50  | 

! 49.2 

2.5 

1.7 

55 

1 931  490 

59 

9.32  436 

62 

10.67 

564 

1 9.99  054 

3 

5 

56 

931  549 

60 

9.32  498 

63 

10.67 

502 

9.99  051 

3 

4 

57 

931  609 

60 

9 32  561 

62 

10.67 

439 

9.99  048 

2 

3 

58 

9 31  669 

59 

9.32  623 

62 

10.67 

377 

9.99  046 

3 

2 

59 

931  728 

60 

9.32  685 

62 

10.67 

315 

9.99  043 

3 

1 

60 

9 31  788 

9.32  747 

10.67 

253 

9.99  040 

0 

/ 

l Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

(258°)  78° 


101  (281) 
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Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


12°  (192°) (347°)  167° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.31 

788 

59 

9.32  747 

63 

10.67 

253 

9.99  040 

2 

60 

1 

9.31 

847 

60 

9.32  810 

62 

10.67 

190 

9.99  038 

3 

59 

2 

9.31 

907 

59 

9.32  872 

61 

10.67 

128 

9.99  035 

3 

58 

3 

9.31 

966 

59 

9.32  933 

62 

10.67 

067 

9.99  032 

2 

57 

4 

9.32 

025 

59 

9.32  995 

62 

10.67 

005 

9.99  030 

3 

56 

5 

9.32 

084 

59 

9.33  057 

62 

10.66 

943 

9.99  027 

3 

55 

6 

9.32 

143 

59 

9.33  119 

61 

10.66 

881 

9.99  024 

2 

54 

// 

63 

62 

61 

7 

9.32 

202 

59 

9.33  180 

62 

10.66 

820 

9.99  022 

3 

53 

1.0 

1 .0 

1 .0 

8 

9.32 

261 

58 

9.33  242 

61 

10.66 

758 

9.99  019 

3 

52 

2 

2.1 

2.1 

2.0 

9 

9.32 

319 

59 

9.33  303 

62 

10.66 

697 

9.99  016 

3 

51 

3 

3.2 

3.1 

3.0 

10 

9.32 

378 

59 

9.33  365 

61 

10.66 

635 

9.99  013 

2 

50 

4 

4.2 

4.1 

4.1 

11 

9.32 

437 

58 

9.33  426 

61 

10.66 

574 

9.99  011 

3 

49 

5 

5.2 

5.2 

5.1 

12 

9.32 

495 

58 

9.33  487 

61 

10.66 

513 

9.99  008 

3 

48 

6 

6.3 

6.2 

6.1 

13 

9.32 

553 

59 

9.33  548 

61 

10.66 

452 

9.99  005 

3 

47 

7 

7.4 

7.2 

7.1 

14 

9.32 

612 

58 

9.33  609 

61 

10.66 

391 

9.99  002 

2 

46 

8 

8.4 

8.3 

8.1 

15 

9.32  670 

58 

9.33  670 

61 

10.66 

330 

9.99  000 

3 

45 

9 

9.4 

9.3 

9.2 

16 

9.32  728 

58 

9.33  731 

61 

10.66 

269 

9.98  997 

3 

44 

10 

10.5 

10.3 

10.2 

17 

9.32  786 

58 

9.33  792 

61 

10.66 

208 

9.98  994 

3 

43 

20 

21 .0 

20.7 

20.3 

18 

9.32  844 

58 

9.33  853 

60 

10.66 

147 

9.98  991 

2 

42 

30 

31 .5 

31 .0 

30.5 

19 

9.32  902 

58 

9.33  913 

61 

10.66 

087 

9.98  989 

3 

41 

40 

42.0 

41.3 

40.7 

20 

9.32  960 

58 

9.33  974 

60 

10.66 

026 

9.98  986 

3 

40 

50 

52.5 

61.7 

50.8 

21 

9.33 

018 

57 

9.34  034 

61 

10.65 

966 

9.98  983 

3 

39 

22 

9.33 

075 

58 

9.34  095 

60 

10.65 

905 

9.98  980 

2 

38 

23 

9.33 

133 

57 

9.34  155 

60 

10.65 

845 

9.98  978 

3 

37 

n 

60 

59 

58 

24 

9.33 

190 

58 

9.34  215 

61 

10.65 

785 

9.98  9/5 

3 

36 

i 

To 

To 

To 

25 

9.33 

248 

57 

9.34  276 

60 

10.65 

724 

9.98  972 

3 

35 

2 
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Tabic  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


13°  (193°) (346°)  166° 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
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Tabic  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
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COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
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6.3  6.2  0.6  0.4 

49 

9.46  136  42 

9.48  035  45  10.51  965 

9.98  102  4 

11 

10 

7.0  6.8  0.7  0.5 

50 

9.46  178  42 

9.48  080  46  10.51  920 

9.98  098  4 

10 

20 

14.0  13.7  1.3  1.0 

51 

9.46  220  42 

9.48  126  45  10.51  874 

9.98  094  4 

9 

30 

21.0  20.5  2.0  1.5 

52 

9.46  262  41 

9.48  171  46  10.51  829 

9.98  090  3 

8 

40 

28.0  27.3  2.7  2.0 

53 

9.46  303  42 

9.48  217  45  10.51  783 

9.98  087  4 

7 

50 

35.0  34.2  3.3  2.5 

54 

9.46  345  41 

9.48  262  45  10.51  738 

9.98  083  4 

6 

55 

9.46  386  42 

9.48  307  46  10.51  693 

9.98  079  4 

5 

56 

9.46  428  41 

9.48  353  45  10.51  647 

9.98  075  4 

4 

57 

9.46  469  42 

9.48  398  45  10.51  602 

9.98  071  4 

3 

58 

9.46  511  41 

9.48  443  46  10.51  557 

9.98  067  4 

2 

59 

9.46  552  42 

9.48  489  45  10.51  511 

9.98  063  3 

1 

60 

9 46  594 

9.48  534  10.51  466 

9.98  060 

0 

/ 

L Cos  d 

L Ctn  cd  LTan 

L Sin  d 

/ 

Proportional  parts 

106°  (286°) 


112 


(253°)  73- 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


17°  (197°) (342  ) 162 


/ 

L Sin  d 

LTan  cd  LCtn 

L Cos  d 

/ 

Proportional  parts 

0 

9.46  594  41 

9.48  534  45  10.51  466 

9.98  060  4 

60 

1 

9.46  635  41 

9.48  579  45  10.51  421 

9.98  056  4 

59 

2 

9.46  676  41 

9.48  624  45  10.51  376 

9 98  052  4 

58 

3 

9.46  717  41 

9.48  669  45  10.51  331 

9.98  048  4 

57 

4 

9.46  758  42 

9.48  714  45  10.51  286 

9.98  044  4 

56 

5 

9.46  800  41 

9.48  759  45  10.51  241 

9.98  040  4 

55 

6 

9 46  841  41 

9.48  804  45  10.51  196 

9.98  036  4 

54 

7 

9 46  882  41 

9.48  849  45  10.51  151 

9.98  032  3 

53 

// 

45  44  43 

8 

9.46  923  41 

9.48  894  45  10.51  106 

9.98  029  4 

52 

A Q f\  f r\  7 

9 

9.46  964  41 

9.48  939  45  10.51  061 

9.98  025  4 

51 

2 

U.o  0.7  0.7 

1.5  1.5  1.4 

10 

9.47  005  40 

9.48  984  45  10.51  016 

9.98  021  4 

50 

3 

2.2  2.2  2.2 

11 

9.47  045  41 

9.49  029  44  10.50  971 

9.98  017  4 

49 

4 

30  29  29 

12 

9.47  086  41 

9.49  073  45  10.50  927 

9.98  013  4 

48 

13 

9.47  127  41 

9.49  118  45  10.50  882 

9.98  009  4 

47 

38  37  36 

14 

9.47  168  41 

9.49  163  44  10.50  837 

9.98  005  4 

46 

7 

6.2  6.1  6.0 

15 

9.47  209  40 

9.49  207  45  10.50  793 

9.98  001  4 

45 

8 

9 

6.0  5.9  6.7 

6.8  6.6  6.4 

16 

9.47  249  41 

9.49  252  44  10.50  748 

9.97  997  4 

44 

17 

9.47  290  40 

9.49  296  45  10.50  704 

9.97  993  4 

43 

in 

7 c 7 0 to 

18 

9.47  330  41 

9.49  341  44  10.50  659 

9.97  989  3 

42 

i u 
20 

1 -O  1.0  ( .£ 

15.0  14.7  14.3 

19 

9.47  371  40 

9.49  385  45  10.50  615 

9.97  986  4 

41 

30 

22.5  22.0  21.5 

20 

9.47  411  41 

9.49  430  44  10.50  570 

9.97  982  4 

40 

40 

30.0  29.2  28.7 

'17  K oc  7 oc  o 

21 

9.47  452  40 

9.49  474  45  10.50  526 

9.97  978  4 

39 

ou 

01.0  Ow.f  00.0 

22 

9.47  492  41 

9.49  519  44  10.50  481 

9.97  974  4 

38 

23 

9.47  533  40 

9.49  563  44  10.50  437 

9.97  970  4 

37 

n 

42  41  40 

24 

9.47  573  40 

9.49  607  45  10.50  393 

9.97  966  4 

36 

1 

"oT?  ~0?7  ~0/7 

25 

9.47  613  41 

9.49  652  44  10.50  348 

9.97  962  4 

35 

2 

1.4  1.4  1.3 

26 

9.47  654  40 

9.49  696  44  10.50  304 

9.97  958  4 

34 

3 

2.1  2.0  2.0 

27 

9.47  694  40 

9.49  740  44  10.50  260 

9.97  954  4 

33 

4 

2.8  2.7  2.7 

28 

9.47  734  40 

9.49  784  44  10.50  216 

9.97  950  4 

32 

29 

9.47  774  40 

9.49  828  44  10.50  172 

9.97  946  4 

31 

5 

3.5  3.4  3.3 

6 

4.2  4.1  4.0 

30 

9.47  814  40 

9.49  872  44  10.50  128 

9.97  942  4 

30 

7 

4.9  4.8  4.7 

31 

9.47  854  40 

9.49  916  44  10.50  084 

9.97  938  4 

29 

8 

5.6  5.5  5.3 

32 

9.47  894  40 

9.49  960  44  10.50  040 

9.97  934  4 

28 

9 

6.3  6.2  6.0 

33 

9.47  934  40 

9.50  004  44  10.49  996 

9.97  930  4 

27 

34 

9.47  974  40 

9.50  048  44  10.49  952 

9.97  926  4 

26 

10 

7.0  6.8  6.7 

20 

14.0  13.7  13.3 

35 

9.48  014  40 

9.50  092  44  10.49  908 

9.97  922  4 

25 

30 

21.0  20.5  20.0 

36 

9.48  054  40 

9.50  136  44  10.49  864 

9.97  918  4 

24 

40 

28.0  27.3  26.7 

37 

9.48  094  39 

9.50  180  43  10.49  820 

9.97  914  4 

23 

50 

35.0  34.2  33.3 

38  1 

9 48  133  40 

9.50  223  44  10.49  777 

9.97  910  4 

22 

39 

9.48  173  40 

9.50  267  44  10.49  733 

9.97  906  4 

21 

n 

39  5 4 3 

40 

9.48  213  39 

9.50  311  44  10.49  689 

9.97  902  4 

20 

1 

0.6  0.1  0.1  0.0 

41 

9.48  252  40 

9.50  355  43  10.49  645 

9.97  898  4 

19 

2 

1.3  0.2  0.1  0.1 

42  ! 

9.48  292  40 

9.50  398  44  10.49  602 

9.97  894  4 

18 

3 

2.0  0.2  0.2  0.2 

43 

9.48  332  39 

9.50  442  43  10.49  558 

9.97  890  4 

17 

4 

2.6  0.3  0.3  0.2 

44 

9.48  371  40 

9.50  485  44  10.49  515 

9.97  886  4 

16 

5 

3.2  0.4  0.3  0.2 

45 

9.48  411  39 

9.50  529  43  10.49  471 

9.97  882  4 

15 

6 

3.9  0.5  0.4  0.3 

46 

9.48  450  40 

9.50  572  44  10.49  428 

9.97  878  4 

14 

7 

4.6  0.6  0.5  0.4 

47 

9.48  490  39 

9.50  616  43  10.49  384 

9.97  874  4 

13 

8 

5.2  0.7  0.5  0.5 

48 

9.48  529  39 

9.50  659  44  10.49  341 

9.97  870  4 

12 

9 

5.8  0.8  0.6  0.4 

49 

9.48  568  39 

9.50  703  43  10.49  297 

9.97  866  6 

11 

10 

6.5  0.8  0.7  0.5 

50 

9.48  607  40 

9.50  746  43  10.49  254 

9.97  861  4 

10 

20 

13.0  1.7  1.3  1.0 

51 

9.48  647  39 

9.50  789  44  10.49  211 

9.97  857  4 

9 

30 

19.5  2.5  2.0  1.5 

52 

9.48  686  39 

9.50  833  43  10.49  167 

9.97  853  4 

8 

40 

26.0  3.3  2.7  2.0 

53 

9 48  725  39 

9.50  876  4?  10.49  124 

9.97  849  4 

7 

20 

32.5  4.2  3.3  2.6 

54 

9.48  764  39 

9.50  919  43  10.49  081 

9.97  845  4 

6 

55 

9.48  803  39 

9.50  962  43  10.49  038 

9.97  841  4 

5 

» 

9.48  842  39 

9.51  005  43  10.48  995 

9.97  837  4 

4 

57 

9 48  881  39 

9.51  048  44  10.48  952 

9.97  833  4 

3 

58 

9 48  920  39 

9.51  092  43  10.48  908 

9.97  829  4 

2 

59 

9.48  959  39 

9.51  135  43  10.48  865 

9.97  825  4 

1 

60 

9.48  998 

9.51  178  10.48  822 

9.97  821 

0 

/ 

L Cos  d 

LCtn  cd  LTan 

L Sin  d 

/ 

Proportional  parts 

107°  (287°) 


113 


(252°)  72° 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


18°  (198°) (341°)  161° 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.48 

998 

39 

9.51 

178 

43 

10.48 

822 

9.97 

821 

4 

60 

1 

9.49 

037 

39 

951 

221 

43 

10.48 

779 

9.97 

817 

6 

59 

2 

9.49 

076 

39 

9.51 

264 

42 

10.48 

736 

9.97 

812 

4 

58 

3 

9.49 

115 

38 

9.51 

306 

43 

10.48 

694 

9.97 

808 

4 

57 

4 

9.49 

153 

39 

9.51 

349 

43 

10.48 

651 

9.97 

804 

4 

56 

5 

9.49 

192 

39 

9.51 

392 

43 

10.48 

608 

9.97 

800 

4 

55 

6 

9.49 

231 

38 

9.51 

435 

43 

10.48 

565 

9.97 

796 

4 

54 

7 

9.49 

269 

39 

9.51 

478 

42 

10.48 

522 

9.97 

792 

4 

53 

tt 

43 

42 

41 

8 

9.49 

308 

39 

9.51 

520 

43 

10.48 

480 

9.97 

788 

4 

52 

1 

2 

0.7 

0.7 

0.7 

9 

9.49 

347 

38 

9.51 

563 

43 

10.48 

437 

9.97 

784 

6 

51 

1.4 

1.4 

1.4 

10 

9.49 

385 

39 

9.51 

606 

42 

10.48 

394 

9.97  779 

4 

50 

3 

4 

2.2 

2.9 

2.1 

2.8 

2.0 

2.7 

11 

9.49 

424 

38 

9.51 

648 

43 

10.48 

352 

9.97 

775 

4 

49 

12 

9.49 

462 

38 

9.51 

691 

43 

10.48 

309 

9.97 

771 

4 

48 

5 

3.6 

3.5 

3.4 

13 

9.49 

500 

39 

9.51 

734 

42 

10.48 

266 

9.97 

767 

4 

47 

6 

4.3 

4.2 

4.1 

14 

9.49 

539 

38 

9.51 

776 

43 

10.48 

224 

9.97 

763 

4 

46 

7 

5.0 

4.9 

4.8 

15 

9.49 

577 

38 

9.51 

819 

42 

10.48 

181 

9.97 

759 

5 

45 

8 

g 

5.7 

6.4 

5.6 

6.3 

5.5 

6.2 

16 

9.49 

615 

39 

9.51 

861 

42 

10.48 

139 

9.97 

754 

4 

44 

17 

9.49 

654 

38 

9.51 

903 

43 

10.48 

097 

9.97 

750 

4 

43 

10 

7.2 

7.0 

6.8 

18 

9.49 

692 

38 

9.51 

946 

42 

10.48 

054 

9.97 

746 

4 

42 

20 

14.3 

14.0 

13.7 

19 

9.49 

730 

38 

9.51 

988 

43 

10.48 

012 

9.97 

742 

4 

41 

30 

21.5 

21.0 

20.5 

20 

9.49 

768 

38 

9.52 

031 

42 

10.47 

969 

9.97 

738 

4 

40 

40 

SO 

28.7 

35.8 

28.0 

35.0 

27.3 

34.2 

21 

9.49 

806 

38 

9.52 

073 

42 

10.47 

927 

9.97 

734 

5 

39 

22 

9.49 

844 

38 

9.52 

115 

42 

10.47 

885 

9.97 

729 

4 

38 

23 

9.49 

882 

38 

9.52 

157 

43 

10.47 

843 

9.97 

725 

4 

37 

// 

39 

38 

37 

24 

9.49 

920 

38 

9.52 

200 

42 

10.47 

800 

9.97 

721 

4 

36 

1 

~oi6 

1U5 

0.6 

25 

9.49 

958 

38 

9.52 

242 

42 

10.47 

758 

9.97 

717 

4 

35 

2 

1.3 

1.3 

1.2 

26 

949 

9% 

38 

9.52 

284 

42 

10.47 

716 

9.97 

713 

6 

34 

3 

2.0 

1.9 

1.8 

27 

9.50 

034 

38 

9.52 

326 

42 

10.47 

674 

9.97 

708 

4 

33 

4 

2.6 

2.5 

2.5 

28 

9.50 

072 

38 

9.52 

368 

42 

10.47 

632 

9 97 

704 

4 

32 

3.2 

3.2 

29 

9.50 

110 

38 

9.52 

410 

42 

10.47 

590 

9.97 

700 

4 

31 

5 

3.1 

6 

3.9 

3.8 

3.7 

30 

9.50 

148 

37 

9.52 

452 

42 

10.47 

548 

9.97 

696 

5 

30 

7 

4.6 

4.4 

4.3 

31 

9.50 

185 

33 

9.52 

494 

42 

10.47 

506 

9.97 

691 

4 

29 

8 

5.2 

5.1 

4.9 

32 

9.50 

223 

38 

9.52 

536 

42 

10.47 

464 

9.97 

687 

4 

28 

9 

5.8 

5.7 

6.6 

33 

9.50 

261 

37 

9.52 

578 

42 

10.47 

422 

9.97 

683 

4 

27 

6.5 

6.3 

34 

9.50 

298 

38 

9.52 

620 

41 

10.47 

380 

9.97 

679 

5 

26 

10 

6.2 

20 

13.0 

12.7 

12.3 

3S 

9.50 

336 

38 

9.52 

661 

42 

10.47 

339 

9.97 

674 

4 

25 

30 

19.5 

19.0 

18.5 

36 

9.50  374 

37 

9.52 

703 

42 

10.47 

297 

9.97 

670 

4 

24 

40 

26.0 

25.3 

24.7 

37 

9.50  411 

38 

9.52 

745 

42 

10.47 

255 

9.97 

666 

4 

23 

50 

32.5 

31.7 

30.8 

38 

9.50  449 

37 

9.52 

787 

42 

10.47 

213 

9.97 

662 

5 

22 

39 

9.50  486 

37 

9.52 

829 

41 

10.47 

171 

9.97 

657 

4 

21 

// 

36 

5 

4 

40 

9.50  523 

38 

9.52 

870 

42 

10.47 

130 

9.97  653 

4 

20 

1 

"0^6 

(TT 

0/f 

41 

9.50  561 

37 

9.52 

912 

41 

10.47 

088 

9.97 

649 

4 

19 

2 

1.2 

0.2 

0.1 

42 

9.50  598 

37 

9.52 

953 

42 

10.47 

047 

9.97 

645 

6 

18 

3 

1.8 

0.2 

0.2 

43 

9.50  635 

38 

9.52 

995 

42 

10.47 

005 

9.97 

640 

4 

17 

4 

2.4 

0.3 

0.3 

44 

9.50  673 

37 

9.53 

037 

41 

10.46 

963 

9.97 

636 

4 

16 

S 

3.0 

0.4 

0.3 

45 

9.50  710 

37 

9.53 

078 

42 

10.46 

922 

9.97  632 

4 

15 

6 

3.6 

0.5 

0.4 

46 

9.50 

747 

37 

9.53 

120 

41 

10.46 

880 

9.97 

628 

6 

14 

7 

4.2 

0.6 

0.5 

47 

9.50  784 

37 

9.53 

161 

41 

10.46 

839 

9.97 

623 

4 

13 

8 

4.8 

0.7 

0.5 

48 

9.50  821 

37 

9.53 

202 

42 

10.46 

798 

9.97 

619 

4 

12 

9 

5.4 

0.8 

0.6 

49 

9.50  858 

38 

9.53 

244 

41 

10.46 

756 

9.97 

615 

6 

11 

10 

6.0 

0.8 

0.7 

50 

9.50  896 

37 

9.53 

285 

42 

10.46 

715 

9.97 

610 

4 

10 

20 

12.0 

1.7 

1.3 

51 

9.50  933 

37 

9.53 

327 

41 

10.46 

673 

9.97 

606 

4 

9 

30 

18.0 

2.5 

2.0 

52 

9.50  970 

37 

9.53 

368 

41 

10.46 

632 

9.97 

602 

6 

8 

40 

24.0 

3.3 

2.7 

53 

9.51 

007 

36 

9.53 

409 

41 

10.46 

591 

9.97 

597 

4 

7 

50 

30.0 

4.2 

3.3 

54 

9.51 

043 

37 

9.53 

450 

42 

10.46 

550 

9.97 

593 

4 

6 

55 

9.51 

080 

37 

9.53 

492 

41 

10.46 

508 

9.97 

589 

6 

5 

56 

9.51 

117 

37 

9.53 

533 

41 

10.46 

467 

9.97 

584 

4 

4 

57 

9.51 

154 

37 

9.53 

574 

41 

10.46 

426 

9.97 

580 

4 

3 

58 

9.51 

191 

36 

9.53 

615 

41 

10.46 

385 

9.97 

576 

5 

2 

59 

9.51 

227 

37 

9.53 

656 

41 

10.46 

344 

9.97 

571 

4 

1 

60 

9.51 

264 

9.53 

697 

10.46 

303 

9.97 

567 

0 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

108°  (288°) 


114 


(251°)  71c 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


19°  (199°) (340 ')  160 


/ 

L Sin  d 

L Tan  cd  L Ctn 

L Cos  d 

/ 

Proportional  parts 

0 

9.51  264  37 

9.53  697  41  10  46  303  1 

9 97  567  4 

60 

1 

9.51  301  37 

9.53  738  41  10  46  262 

9 97  563  6 

59 

2 
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056 

38 

10  40 

944 

9.96 

932 

6 

43 

10 

6.3 

6.2 

6.0 

18 

9 56 

021 

32 

9.59 

094 

37 

10  40 

906 

9 96 

927 

6 

42 

20 

12.7 

12.3 

1 2.0 

19 

9.56 

053 

32 

9.59 

131 

37 

1040 

869 

9.96 

922 

6 

41 

30 

19.0 

18.5 

18.0 

40 

25.3 

24.7 

24.0 

20 

9.56 

085 

33 

9 59 

168 

37 

10.40 

832 

9 96 

917 

6 

40 

50 

31 .7 

30.8 

30.0 

21 

9 56 

118 

32 

9 59 

205 

38 

10.40 

795 

9.96 

912 

6 

39 

22 

9.56 

150 

32 

9.59 

243 

37 

10.40 

757 

9.96 

907 

4 

38 

23 

9.56 

182 

33 

9.59 

280 

37 

10.40 

720 

9.96 

903 

6 

37 

r r 

33 

32 

31 

24 

9.56 

215 

32 

9 59 

317 

37 

10  40 

683 

9.96 

898 

6 

36 

i 

~(M5 

~CU5 

"(Ti 

25 

9.56 

247 

32 

9 59 

354 

37 

10  40 

646 

9.96 

893 

6 

35 

2 

1.1 

1.1 

1.0 

26  I 

9 56 

279 

32 

9.59 

391 

38 

10.40 

609 

9.96 

888 

6 

34 

3 

1.6 

1.6 

1.6 

27  1 

9.56 

311 

32 

9.59 

429 

37 

10.40 

571 

9.96 

883 

6 

33 

4 

2.2 

2.1 

2.1 

28 

9.56 

343 

32 

9.59 

466 

37 

10.40 

534 

9.96 

878 

6 

32 

29 

9.56 

375 

33 

9.59 

503 

37 

10.40 

497 

9.96 

873 

6 

31 

5 

2.8 

2.7 

2.6 

6 

3.3 

3.2 

3.1 

30 

9.56 

408 

32 

9.59 

540 

37 

10.40 

460 

9.96 

868 

6 

30 

7 

3.8 

3.7 

3.6 

31 

9.56 

440 

32 

9.59 

577 

37 

10.40 

423 

9.96 

863 

6 

29 

8 

4.4 

4.3 

4.1 

32 

9 56 

472 

32 

9.59 

614 

37 

10.40 

386 

9.96 

858 

5 

28 

9 

5.0 

4.8 

4.6 

33 

9.56 

504 

32 

9.59 

651 

37 

10.40 

349 

9.96 

853 

6 

27 

34 

9.56 

536 

32 

9.59 

688 

37 

10.40 

312 

9.96 

848 

6 

26 

10 

5.5 

5.3 

5.2 

20 

11.0 

10.7 

10.3 

35 

9.56 

568 

31 

9.59 

725 

37 

10.40 

275 

9.96 

843 

6 

25 

30 

16.5 

16.0 

15.5 

36 

9.56 

599 

32 

9.59 

762 

37 

10.40 

238 

9.96 

838 

6 

24 

40 

22.0 

21.3 

20.7 

37  ! 

9 56 

631 

32 

9.59 

799 

36 

10.40 

201 

9.96 

833 

6 

23 

60 

27.5 

26.7 

25.8 

38 

9 56 

663 

32 

9.59 

835 

37 

10.40 

165 

9.96 

828 

6 

22 

39 

9.56 

695 

32 

9.59 

872 

37 

10.40 

128 

9.96 

823 

6 

21 

6 

5 

4 

40 

9.56 

727 

32 

9.59 

909 

37 

10.40 

091 

9.96 

818 

6 

20  1 

1 

(TT 

CU 

<TT 

41 

9 56 

759 

31 

9.59 

946 

37 

10.40 

054 

9.96 

813 

6 

19 

2 

0.2 

0.2 

0.1 

42 

9 56 

790 

32 

9.59 

983 

36 

10.40 

017 

9.96 

808 

6 

18 

3 

0.3 

0.2 

0.2 

43 

9 56 

822 

32 

9.60 

019 

37 

10.39 

981 

9.96 

803 

6 

17 

4 

0.4 

0.3 

0.3 

44 

956 

854 

32 

9.60 

056 

37 

10.39 

944 

9.96 

798 

6 

16 

6 

0.5 

0.4 

0.3 

45 

9.56 

886 

31 

9.60 

093 

37 

10.39 

907 

9.96 

793 

6 

15 

6 

0.6 

0.5 

0.4 

46 

9.56 

917 

32 

9.60 

130 

36 

10.39 

870 

9.96 

788 

6 

14 

7 

0.7 

0.6 

0.5 

47 

9.56 

949 

31 

9.60 

166 

37 

10.39 

834 

9.96 

783 

6 

13 

8 

0.8 

0.7 

0.5 

48 

9.56 

980 

32 

9.60 

203 

37 

10.39 

797 

9.96 

778 

6 

12 

9 

0.9 

0.8 

0.6 

49 

9.57 

012 

32 

9.60 

240 

36 

10.39 

760 

9.96 

772 

6 

11 

10 

1.0 

0.8 

0.7 

50 

9.57 

044 

31 

9.60 

276 

37 

10.39 

724 

9.96 

767 

5 

io  ! 

20 

2.0 

1.7 

1.3 

51 

9.57 

075 

32 

9.60 

313 

36 

10.39 

687 

9.96 

762 

6 

9 

30 

3.0 

2.5 

2.0 

52 

9.57 

107 

31 

9.60 

349 

37 

10.39 

651 

9.96 

757 

6 

8 

40 

4.0 

3.3 

2.7 

53 

9.57 

138 

31 

9.60 

386 

36 

10.39 

614 

9.96 

752 

6 

7 

60 

6.0 

4.2 

3.3 

54 

9.57 

169 

32 

9.60 

422 

37 

10.39 

578 

9.96 

747 

6 

6 

55 

9.57 

201 

31 

9.60 

459 

36 

10.39 

541 

9.96 

742 

6 

5 

56 

9.57 

232 

32 

960 

495 

37 

10.39 

505 

9.96 

737 

6 

4 

57 

9 57 

264 

31 

9 60 

532 

36 

10.39 

468 

9.96 

732 

6 

3 

58 

9.57 

295 

31 

9 60 

568 

37 

10.39 

432 

9.96 

727 

6 

2 

59 

9.57 

326 

32 

960 

605 

36 

10.39 

395  1 

9.96 

722 

6 

1 

60 

957 

358 

960 

641 

10.39 

359  | 

9.96 

717 

0 

/ 

L Cos 

d 

L Ctn 

c d 

L Tan 

L Sin 

d 

! | 

Proportional  parts 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


22°  (202°) (337°)  157° 


f 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

! 

Proportional  parts 

0 

9.57 

358 

31 

9.60 

641 

36 

10.39 

359 

9.96 

717 

6 

60 

1 

9.57 

389 

31 

9.60 

677 

37 

10.39 

323 

9.96 

711 

5 

59 

2 

9.57 

420 

31 

9.60 

714 

36 

10.39 

286 

9.96 

706 

5 

58 

3 

9.57 

451 

31 

9.60 

750 

36 

10.39 

250 

; 9.96 

701 

5 

57 

! 4 

9.57 

482 

32 

9.60 

786 

37 

10.39 

214 

9.96 

696 

5 

56 

5 

9.57 

514 

31 

9.60 

823 

36 

10.39 

177 

1 9.96 

691 

5 

55 

6 

9.57 

545 

31 

9.60 

859 

36 

10.39 

141 

9.96 

686 

5 

54 

7 

9.57 

576 

31 

9.60 

895 

36 

10.39 

105 

9.96 

681 

5 

53 

n 

37 

36 

35 

8 

9.57 

607 

31 

9.60 

931 

36 

10.39 

069 

9.96 

676 

6 

52 

0.6 

n ft 

9 

9.57 

638 

31 

9.60 

967 

37 

10.39 

033 

9.96 

670 

6 

51 

2 

1.2 

u.o 

1.2 

1.2 

10 

9.57 

669 

31 

9.61 

004 

36 

10.38 

996 

9.96 

665 

6 

50 

3 

4 

1.8 

2.5 

1.8 

2.4 

1.8 
O *1 

11 

9.57 

700 

31 

9.61 

040 

36 

10.38 

960 

9.96 

660 

6 

49 

12 

9.57 

731 

31 

9.61 

076 

36 

10.38 

924 

9.96 

655 

5 

48 

5 

3.1 

3.0 

O Q 

13 

9.57 

762 

31 

9.61 

112 

36 

10.38 

888 

9.96 

650 

5 

47 

ft 

o 7 

C-  ■ j 

14 

9.57 

793 

31 

9.61 

148 

36 

10.38 

852 

9.96 

645 

5 

46 

o 

7 

o . i 

4.3 

4.2 

4.1 

15 

9.57 

824 

31 

9.61 

184 

36 

10.38 

816 

9.96 

640 

6 

! 45 

8 

9 

4.9 
5 . 6 

4.8 

4.7 

16 

9.57 

855 

30 

9.61 

220 

36 

10.38 

780 

9.96 

634 

5 

44 

5.4 

5.2 

17 

9.57 

885 

31 

9.61 

256 

36 

10.38 

744 

9.96 

629 

5 

43 

i n 

c o 

18 

9.57 

916 

31 

9.61 

292 

36 

10.38 

708 

9.96 

624 

5 

42 

1 u 

o . c 

1 2 0 

19 

9.57 

947 

31 

9.61 

328 

36 

10.38 

672 

9.96 

619 

5 

41 

30 

» c.  -O 

18.5 

18.0 

117 

17.5 

20 

9.57 

978 

30 

9.61 

364 

36 

10.38 

636 

9.96 

614 

6 

40 

40 

co 

24.7 

30.8 

24.0 
in  n 

23.3 

O 

21 

9.58 

008 

31 

9.61 

400 

36 

10.38 

600 

1 9.96 

608 

5 

39 

Ow 

JU  .u 

22 

9.58 

039 

31 

9.61 

436 

36 

10.38 

564 

9.96 

603 

5 

38 

23 

9.58 

070 

31 

9.61 

472 

36 

10.38 

528 

9.96 

598 

5 

37 

n 

32 

31 

30 

24 

9.58 

101 

30 

9.61 

508 

36 

10.38 

492 

9.96 

593 

5 

36 

1 

~ 0T5 

~o7s 

~0J5 

25 

9.58 

131 

31 

9.61 

544 

35 

10.38 

456 

9.96 

588 

6 

35 

2 

1.1 

1.0 

1.0 

26 

9.58 

162 

30 

9.61 

579 

36 

10.38 

421 

9.96 

582 

5 

34 

3 

1.6 

1.6 

1.5 

27 

9.58 

192 

31 

9.61 

615 

36 

10.38 

385 

9.96 

577 

5 

33 

4 

2.1 

2.1 

2.0 

28 

9.58 

223 

30 

9.61 

651 

36 

10.38 

349 

9.96 

572 

5 

32 

29 

9.58 

253 

31 

9.61 

687 

35 

10.38 

313 

9.96 

567 

5 

31 

5 

2.7 

2.6 

2.5 

6 

3.2 

3.1 

3.0 

30 

9.58 

284 

30 

9.61 

722 

36 

10.38 

278 

9.96 

562 

6 

30 

7 

3.7 

3.6 

3.5 

31 

9.58 

314 

31 

9.61 

758 

36 

10.38 

242 

9.96 

556 

5 

29 

8 

4.3 

4.1 

4.0 

32 

9.58 

345 

30 

9.61 

794 

36 

10.38 

206 

9.96 

551 

6 

28 

9 

4.8 

4.6 

4.5 

33 

9.58 

375 

31 

9.61 

830 

35 

10.38 

170 

9.96 

546 

5 

27 

34 

9.58 

406 

30 

9.61 

865 

36 

10.38 

135 

9.96 

541 

6 

26 

10 

6.3 

5.2 

5.0 

20 

10.7 

10.3 

10.0 

35 

9.58 

436 

31 

9.61 

901 

35 

10.38 

099 

9.96 

535 

6 

25 

30 

16.0 

15.5 

15.0 

36 

9.58 

467 

30 

9.61 

936 

36 

10.38 

064 

9.96 

530 

5 

24 

40 

21.3 

20.7 

20.0 

37 

9.58 

497 

30 

9.61 

972 

36 

10.38 

028 

9.96 

525 

5 

23 

60 

26.7 

25.8 

25.0 

38 

9.58 

527 

30 

9.62 

008 

35 

10.37 

992 

9.96 

520 

6 

22 

39 

9.58 

557 

31 

9.62 

043 

36 

10.37 

957 

9.96 

514 

5 

21 

// 

29 

6 

5 

40 

9.58 

588 

30 

9.62 

079 

35 

10.37 

921 

9.96 

509 

5 

20 

1 

~0L5 

(TT 

oT 

41 

9.58 

618 

30 

9.62 

114 

36 

10.37 

886 

9.96 

504 

6 

19 

2 

1.0 

0.2 

0.2 

42 

9.58 

648 

30 

9.62 

150 

35 

10.37 

850 

9.96 

498 

5 

18 

3 

1.4 

0.3 

0.2 

43 

9.58 

678 

31 

9.62 

185 

36 

10.37 

815 

9.96 

493 

5 

17 

4 

1.9 

0.4 

0.3 

44 

9.58 

709 

30 

9.62 

221 

35 

10.37 

779 

9.96 

488 

5 

16 

5 

2.4 

0.5 

0.4 

45 

9.58 

739 

30 

9.62 

256 

36 

10.37 

744 

9.96 

483 

6 

15 

6 

2.9 

0.6 

0.5 

46 

9.58 

769 

30 

9.62 

292 

35 

10.37 

708 

9.96 

477 

6 

14 

7 

3.4 

0.7 

0.6 

47 

9.58 

799 

30 

9.62 

327 

35 

10.37 

673 

9.96 

472 

5 

13 

8 

3.9 

0.8 

0.7 

48 

9.58 

829 

30 

9.62 

362 

36 

10.37 

638 

9.96 

467 

6 

12 

9 

4.4 

0.9 

0.8 

49 

9.58 

859 

30 

9.62 

398 

35 

10.37 

602 

9.96 

461 

6 

11 

10 

4.8 

1.0 

0.8 

50 

9.58 

889 

30 

9.62 

433 

35 

10.37 

567 

9.96 

456 

5 

10 

20 

9.7 

2.0 

1.7 

51 

9.58 

919 

30 

9.62 

468 

36 

10.37 

532 

9.96 

451 

6 

9 

30 

14.5 

3.0 

2.5 

52 

9.58 

949 

30 

9.62 

504 

35 

10.37 

496 

9.96 

445 

5 

8 

40 

19.3 

4.0 

3.3 

53 

9.58 

979 

30 

9.62 

539 

35 

10.37 

461 

9.96 

440 

5 

7 

60 

24.2 

6.0 

4.2 

54 

9.59 

009 

30 

9.62 

574 

35 

10.37 

426 

9.96 

435 

6 

6 

55 

9.59 

039 

30 

9.62 

609 

36 

10.37 

391 

9.96 

429 

5 

5 

56 

9.59 

069 

29 

9.62 

645 

35 

10.3,7 

355 

9.96 

424 

6 

4 

57 

9.59 

098 

30 

9.62 

680 

35 

10.37 

320 

9.96 

419 

6 

3 

i 

58 

9.59 

128 

30 

9.62 

715 

35 

10.37 

285 

9.96 

413 

5 

2 

59 

9.59 

158 

30 

9.62 

750 

35 

10.37 

250 

9.96 

408 

6 

1 

60 

9.59 

188 

9.62 

785 

10.37 

215 

9.96 

403 

0 

/ 

L Cos 

d 

L Ctn 

c d 

L Tan 
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d 

/ 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


23  (203~) (336°)  1S6 


/ 

L Sin  d 

L Tan  cd  L Ctn 

L Cos  d 

1 1 

Proportional  parts 

0 

9 59  188  30 

9 62  785  35  10  37  215 

9 % 403  • 

1 60 

1 

9 59  218  29 

9 62  820  35  10  37  180 

9 96  397  5 

59 

2 

9 59  247  30 

9 62  855  35  10  37  145 

9%  392  5 

! 58 

3 

9 59  277  30 

9 62  890  36  10  37  110 

9 96  387  6 

57 

4 

9 59  307  29 

9 62  926  35  10  37  074 

9 96  381  5 

56 

5 

9 59  336  30 

9 62  961  35  10  37  039 

9%  376  6 

55 

6 

9 59  366  30 

9 62  9%  35  10  37  004 

9%  370  5 

! 54 

7 

9 59  3%  29 

9 63  031  35  10  36  969 

9%  365  6 

53 

/ / 

36  35  34 

8 

9 59  425  30 

9 63  066  35  10  36  934 

9%  360  6 

52 

0 6 0.6  0 6 

9 

9 59  455  29 

9 63  101  34  10  36  899 

9%  354  6 

51 

2 

1.2  1.2  1.1 

10 

9 59  484  30 

9 63  135  35  10  36  865 

9 96  349  6 

50 

3 

4 

1.8  1.8  |.7 

2 4 2 *1  2 i 

11 

9 59  514  29 

9 63  170  35  10  36  830 

9 96  343  6 

49 

12 

9 59  543  30 

9 63  205  35  10  36  795 

9 96  338  5 

48 

5 

10  2 Q 2 ft 

13 

9 59  573  29 

9 63  240  35  10  36  760 

9 96  333  6 

47 

6 

c.9  C.O 

3.6  3.6  3.4 

14 

9 59  602  30 

9 63  275  35  10.36  725 

9 96  327  6 

46 

7 

4.2  4.1  4.0 

15 

9 59  632  29 

9 63  310  35  10  36  690 

9 96  322  6 

45 

8 

Q 

4.8  4.7  4.5 

6 4 R 2 c i 

16 

9 59  66  1 29 

9 63  345  34  10  36  655 

9 96  316  6 

44 

d.4  o.  1 

17 

9 59  690  30 

9 63  379  35  10  36  621 

9 96  311  6 

43 

10 

An  a c t 

18 

9 59  720  29 

9 63  414  35  10  36  586 

9 96  305  5 

42 

20 

1 2.0  11.7  11.3 

19 

9 59  749  29 

9 63  449  35  10.36  551 

9.96  300  6 

41 

1 

30 

18.0  17.5  17.0 

20 

9 59  778  30 

9 63  484  3!!  10.36  516 

9.96  294  6 

40 

40 

50  | 

24.0  23.3  22.7 

in  n m o 50  i 

21 

9 59  808  29 

9 63  519  34  10.36  481 

9 96  289  6 

39 

22 

9 59  837  29 

9 63  553  35  10  36  447 

9 96  284  6 

38 

23 

9 59  866  29 

9 63  588  35  10  36  412 

9.96  278  6 

37 

n 

30  29  28 

24 

9 59  895  29 

9 63  623  34  10  36  377 

9 96  273  6 

36 

1 

oi5  ”035  ”035 

25 

9 59  924  30 

9 63  657  35  10.36  343 

9.96  267  6 

35 

2 

1.0  1.0  0.9 

26  1 

9 59  954  29 

9 63  692  34  10  36  308 

9 96  262  6 

34 

3 

1.5  1.4  1.4 

27 

9 59  983  29 
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28 
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29 
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33 
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34 
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5.0  4.8  4.7 

20  | 

10.0  9.7  9.3 
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Tabic  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
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9.64  858 

34 

10.35 

142 
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9.95  914 

6 

32 

29 

9.61 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 
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6 

12 

9 

1.0  0.9  0.8 

49 

9.63 

898 

26 

9.68 

465 

32 

10.31 

535 

9.95 

434 

7 

11 

10 

1.2  1.0  0.8 

50 

9.63 

924 

26 

968 

497 

32 

10.31 

503 

9 95 

427 

6 

10 

20 

2.3  2.0  1.7 

51 

1 9 63 

950 

26 

968 

529 

32 

10.31 

471 

995 

421 

6 

9 

30 

3.5  3.0  2.5 

52 

! 9 63 

976 

26 

9.68 

561 

32 

10.31 

439 

995 

415 

6 

8 

40 

4.7  4.0  3.3 

S3 

9 64 

002 

26 

968 

593 

33 

10.31 

407 

9 95 

409 

6 

7 

50  | 

6.8  6.0  4.2 

54 

964 

028 

26 

9.68 

626 

32 

10.31 

374 

9.95 

403 

6 

6 

55 

964 

054 

26 

968 

658 

32 

10.31 

342 

9.95 

397 

6 

5 

56 

964 

080 

26 

968 

690 

32 

10.31 

310 

9.95 

391 

7 

4 

57 

964 

106 

26 

968 

722 

32 

10.31 

278 

995 

384 

6 

3 

58 

964 

132 

26 

968 

754 

32 

10.31 

246 

995 

378 

6 

2 

59 

! 964 

158 

26 

968 

786 

32 

1031 

214 

9.95 

372 

6 

1 

60 

9.64 

184 

968 

818 

10.31 

182 

9.95 

366 

0 

t 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 
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(244  ) 64 


Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


26°  (206°) (333°)  153° 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

1 I 

Proportional  parts 

0 

9.64 

184 

26 

9.68 

818 

32 

10.31 

182 

9.95 

366 

6 

60 

1 

9.64 

210 

26 

9.68 

850 

32 

10.31 

150 

9 95 

360 

6 

59 

2 

9.64 

236 

26 

9.68 

882 

32 

10.31 

118 

9.95 

354 

6 

58 

3 

9.64 

262 

26 

9.68 

914 

32 

10.31 

086 

9.95 

348 

7 

57 

4 

9.64 

288 

25 

9.68 

946 

32 

10.31 

054 

9.95 

341 

6 

56 

5 

9.64 

313 

26 

9.68 

978 

32 

10.31 

022 

9.95 

335 

6 

55 

6 

9.64 

339 

26 

9.69 

010 

32 

10.30 

990 

9.95 

329 

6 

54 

7 

9.64 

365 

26 

9.69 

042 

32 

10.30 

958 

9.95 

323 

6 

53 

u 

32  31 

8 

9.64 

391 

26 

9.69 

074 

32 

10.30 

926 

9.95 

317 

7 

52 

i 

0.6  0.5 

9 

9.64 

417 

25 

9.69 

106 

32 

10.30 

894 

9.95 

310 

6 

51 

2 

1.1  1.0 

10 

9.64 

442 

26 

9.69 

138 

32 

10.30 

862 

9.95 

304 

6 

50 

3 

4 

1.6  1.6 

2.1  2.1 

11 

9.64 

468 

26 

9.69 

170 

32 

10.30 

830 

9.95 

298 

6 

49 

12 

9.64 

494 

25 

9.69 

202 

32 

10.30 

798 

9 95 

292 

6 

48 

6 

2.7  2.6 

13 

9.64 

519 

26 

9.69 

234 

32 

10.30 

766 

9.95 

286 

7 

47 

6 

3.2  3.1 

14 

9.64 

545 

26 

9.69 

266 

32 

10.30 

734 

9.95 

279 

6 

46 

7 

3.7  3.6 

15 

9.64 

471 

25 

9.69 

298 

31 

10.30 

702 

9.95 

273 

6 

45 

8 

g 

4.3  4.1 

4.8  4.6 

16 

9.64 

596 

26 

9.69 

329 

32 

10.30 

671 

9.95 

267 

6 

44 

17 

9.64 

622 

25 

9.69 

361 

32 

10.30 

639 

I 9.95 

261 

7 

43 

10 

5.3  6.2 

18 

9.64 

647 

26 

9.69 

393 

32 

10.30 

607 

9.95 

254 

6 

42 

20 

10.7  10.3 

19 

9.64 

673 

25 

9.69 

425 

32 

10.30 

575 

9.95 

248 

6 

41 

30 

16.0  15.6 

20 

9.64 

698 

26 

9.69 

457 

31 

10.30 

543 

9.95 

242 

6 

40 

40 

60 

21.3  20.7 

26.7  26.8 

21 

9.64 

724 

25 

9.69 

488 

32 

10.30 

512 

9.95 

236 

7 

39 

22 

9.64 

749 

26 

9.69 

520 

32 

10.30 

480 

9.95 

229 

6 

38 

23 

9 64 

775 

25 

9.69 

552 

32 

10.30 

448 

9.95 

223 

6 

37 

n 

26  25  24 

24 

9.64 

800 

26 

9.69 

584 

31 

10.30 

416 

9.95 

217 

6 

36 

i 

0.4  0.4  0.4 

25 

9.64 

826 

25 

9.69 

615 

32 

10.30 

385 

9.95 

211 

7 

35 

2 

0.9  0.8  0.8 

26 

9.64 

851 

26 

9.69 

647 

32 

10.30 

353 

9.95 

204 

6 

34 

3 

1.3  1.2  1.2 

27 

9.64 

877 

25 

9.69 

679 

>1 

10.30 

321 

9.95 

198 

6 

33 

4 

1.7  1.7  1.6 

28  j 

9.64 

902 

25 

9.69 

710 

32 

10.30 

290 

9.95 

192 

7 

32 

29 

9.64 

927 

26 

9.69 

742 

32 

10.30 

258 

9.95 

185 

6 

31 

6 

2.2  2.1  2.0 

6 

2.6  2.5  2.4 

30 

9.64 

953 

25 

9.69 

774 

31 

10.30 

226 

i 9.95 

179 

6 

30 

7 

3.0  2.9  2.8 

31 

9.64 

978 

25 

9.69 

805 

32 

10.30 

195 

i 9.95 

173 

6 

29 

8 

3.5  3.3  3.2 

32 

9.65 

003 

26 

9.69 

837 

31 

10.30 

163 

J 9.95 

167 

7 

28 

9 

3.9  3.8  3.6 

33 

9.65 

029 

25 

9.69 

868 

32 

10.30 

132 

9.95 

160 

6 

27 

34 

9.65 

054 

25 

9.69 

900 

32 

10.30 

100 

9.95 

154 

6 

26 

10 

4.3  4.2  4.0 

20 

8.7  8.3  8.0 

35 

9.65 

079 

25 

9.69 

932 

31 

10.30 

068 

9.95 

148 

7 

25 

30 

13.0  12.5  12.0 

36 

9.65 

104 

26 

9.69 

963 

32 

10.30 

037 

9.95 

141 

6 

24 

40 

17.3  16.7  16.0 

37 

9.65 

130 

25 

9.69 

995 

31 

10.30 

005 

9.95 

135 

6 

23 

60 

21.7  20.8  20.0 

38 

9.65 

155 

25 

9.70 

026 

32 

10.29 

974 

9.95 

129 

7 

22 

39 

9.65 

180 

25 

9.70 

058 

31 

10.29 

942 

9.95 

122 

6 

21 

// 

7 6 

40 

9.65 

205 

25 

9.70 

089 

32 

10.29 

911 

9.95 

116 

6 

20 

1 

(TT  (TT 

41 

9.65 

230 

25 

9.70 

121 

31 

10.29 

879 

9.95 

110 

7 

19 

2 

0.2  0.2 

42 

9.65 

255 

26 

9.70 

152 

32 

10.29 

848 

9.95 

103 

6 

18 

3 

0.4  0.3 

43 

9.65 

281 

25 

9.70 

184 

31 

10.29 

816 

9.95 

097 

7 

17 

4 

0.5  0.4 

44 

9.65 

306 

25 

9.70 

215 

32 

10.29 

785 

9.95 

090 

6 

16 

6 

0.6  0.5 

45 

9.65 

331 

25 

9.70 

247 

31 

10.29 

753 

9.95 

084 

6 

15 

6 

0.7  0.6 

46 

9.65 

356 

25 

9.70 

278 

31 

10.29 

722 

9.95 

078 

7 

14 

7 

0.8  0.7 

47 

9.65 

381 

25 

9.70 

309 

32 

10.29 

691 

9.95 

071 

6 

13 

8 

0.9  0.8 

48 

9.65 

406 

25 

9.70 

341 

31 

10.29 

659 

9.95 

065 

6 

12 

9 

1.0  0.9 

49 

9.65 

431 

25 

9.70 

372 

32 

10.29 

628 

9.95 

059 

7 

11 

10 

1.2  1.0 

50 

9.65 

456 

25 

9.70 

404 

31 

10.29 

596 

9.95 

052 

6 

10 

20 

2.3  2.0 

51 

9.65 

481 

25 

9.70 

435 

31 

10.29 

565 

9.95 

046 

7 

9 

30 

3.5  3.0 

52 

9.65 

506 

25 

9.70 

466 

32 

10.29 

534 

9.95 

039 

6 

8 

40 

4.7  4.0 

53 

9.65 

531 

25 

9.70 

498 

31 

10.29 

502 

9.95 

033 

6 

7 

60 

6.8  6.0 

54 

9.65 

556 

24 

9.70 

529 

31 

10.29 

471 

9.95 

027 

7 

6 

55 

9.65 

580 

25 

9.70 

560 

32 

10.29 

440 

9.95 

020 

6 

5 

56 

9.65 

605 

25 

9.70 

592 

31 

10.29 

408 

9.95 

014 

7 

4 

57 

9.65 

630 

25 

9.70 

623 

31 

10.29 

377 

9.95 

007 

6 

3 

58 

9.65 

655 

25 

9.70 

654 

31 

10.29 

346 

9.95 

001 

6 

2 

59 

0.65 

680 

25 

9.70 

685 

32 

10.29 

315 

9.94 

995 

7 

1 

60 

9.65 

705 

9.70 

717 

10.29 

283 

9.94 

988 

0 

/ 
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d 

L Ctn 

cd 
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d 

/ 
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Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


27°  (207°) (332  ) 152° 


t 

L Sin 

d 

L Tan 

C d 

LCtn 

L Cos 

d 

7 

Proportional  parts 

0 

965 

705 

24 

9.70 

717 

31 

10.29  283 

994 

988 

6 

60 

1 

965 

729 

25 

9.70 

748 

31 

10.29  252 

994 

982 

7 

59 

2 

965 

754 

25 

9.70 

779 

31 

10.29  221 

994 

975 

6 

58 

3 

965 

779 

25 

9.70 

810 

31 

10.29  190 

994 

969 

7 

57 

4 

9.65 

804 

24 

9.70 

841 

32 

10.29  159 

9.94 

962 

6 

56 

5 

9.65 

828 

25 

9.70 

873 

31 

10  29  127 

9.94 

956 

7 

55 

6 

9 65 

853 

25 

9.70 

904 

31 

10  29  096 

9.94 

949 

6 

54 

7 

965 

878 

24 

9.70 

935 

31 

10.29  065 

994 

943 

7 

53 

rr 

_32  _31  30 

8 

965 

902 

25 

9.70 

966 

31 

10.29  034 

994 

936 

6 

52 

•j 

0.5  0.5  0.5 

9 

9.65 

927 

25 

9.70 

997 

31 

10.29  003 

9.94 

930 

7 

51 

2 

1.1  1.0  1.0 

10 

9.65 

952 

24 

9.71 

028 

31 

10.28  972 

9.94 

923 

6 

50 

3 

4 

1.6  1.6  1.5 

? 1 o i on 

11 

965 

976 

25 

9.71 

059 

31 

10  28  941 

994 

917 

6 

49 

1 1 £.v 

12 

966 

001 

24 

9.71 

090 

31 

10.28  910 

9.94 

911 

7 

48 

5 

2.7  2.6  2.5 

13 

9.66 

025 

25 

9.71 

121 

32 

10.28  879 

9.94 

904 

6 

47 

g 

3.2  3.1  3.0 

14 

9.66 

050 

25 

9.71 

153 

31 

10.28  847 

9.94 

898 

7 

46 

7 

3.7  3.6  3.5 

15 

9.66 

075 

24 

9.71 

184 

31 

10.28  816 

9.94 

891 

6 

45 

8 

g 

4.3  4.1  4.0 

4.8  4.6  4.5 

16 

966 

099 

25 

9.71 

215 

31 

10.28  785 

9.94 

885 

7 

44 

17 

966 

124 

24 

9.71 

246 

31 

10.28  754 

9.94 

878 

7 

43 

10 

R o R o r n 

18 

9 66 

148 

25 

9.71 

277 

31 

10.28  723 

9.94 

871 

6 

42 

20 

10.7  10.3  10.0 

19 

9.66 

173 

24 

9.71 

308 

31 

10.28  692 

9.94 

865 

7 

41 

30 

16.0  15.5  15.0 

20 

966 

197 

24 

9.71 

339 

31 

10.28  661 

9.94 

858 

6 

40 

40 

50 

21.3  20.7  20.0 

OR  7 OR  Q OR  n 

21 

966 

221 

25 

9 71 

370 

31 

10.28  630 

9.94 

852 

7 

39 

22 

966 

246 

24 

9.71 

401 

30 

10.28  599 

9.94 

845 

6 

38 

23 

9.66 

270 

25 

9.71 

431 

31 

10.28  569 

9.94 

839 

7 

37 

r t 

25  24  23 

24 

9.66 

295 

24 

9.71 

462 

31 

10.28  538 

9.94 

832 

6 

36 

1 

(M  ~oa  ^o! 

25 

9.66 

319 

24 

9.71 

493 

31 

10.28  507 

9.94 

826 

7 

35 

2 

0.8  0.8  0.8 

26 

9.66 

343 

25 

9.71 

524 

31 

10.28  476 

9.94 

819 

6 

34 

3 

1.2  1.2  1.2 

27 

9.66 

368 

24 

9.71 

555 

31 

10.28  445 

9.94 

813 

7 

33 

4 

1.7  1.6  1.6 

28 

966 

392 

24 

9.71 

586 

31 

10.28  414 

9.94 

806 

7 

32 

29 

9.66 

416 

25 

9.71 

617 

31 

10.28  383 

9.94 

799 

6 

31 

5 

2.1  2.0  1.9 

6 

2.5  2.4  2.3 

30 

9.66 

441 

24 

9.71 

648 

31 

10.28  352 

9.94 

793 

7 

30 

7 

2.9  2.8  2.7 

31 

9.66 

465 

24 

9.71 

679 

30 

10.28  321 

9.94 

786 

6 

29 

8 

3.3  3.2  3.1 

32 

966 

489 

24 

9.71 

709 

31 

10.28  291 

9.94 

780 

7 

28 

9 

3.8  3.6  3.4 

33 

966 

513 

24 

9.71 

740 

31 

10.28  260 

9.94 

773 

6 

27 

34 

9.66 

537 

25 

9.71 

771 

31 

10.28  229 

9.94 

767 

7 

26 

10 

4.2  4.0  3.8 

20 

8.3  8.0  7.7 

35 

9.66 

562 

24 

9.71 

802 

31 

10.28  198 

9.94 

760 

7 

25 

30 

12.5  12.0  11.5 

36 

966 

586 

24 

9 71 

833 

30 

10.28  167 

9.94 

753 

6 

24 

40 

16.7  16.0  15.3 

37 

9.66 

610 

24 

9.71 

863 

31 

10.28  137 

9.94 

747 

7 

23 

50 

20.8  20.0  19.2 

38 

966 

634 

24 

9.71 

894 

31 

10.28  106 

9.94 

740 

6 

22 

39 

9.66 

658 

24 

9.71 

925 

30 

10.28  075 

9.94 

734 

7 

21 

// 

7 6 

40 

9.66  682 

24 

9.71 

955 

31 

10.28  045 

9.94 

727 

7 

20 

1 

o77  (Ti 

41 

9.66 

706 

25 

9.71 

986 

31 

10.28  014 

9.94 

720 

6 

19 

2 

0.2  0.2 

42 

9.66 

731 

24 

9.72 

017 

31 

10.27  983 

9.94 

714 

7 

18 

3 

0.4  0.3 

43 

966 

755 

24 

9.72 

048 

30 

10.27  952 

9.94 

707 

7 

17 

4 

0.5  0.4 

44 

9.66 

779 

24 

9.72 

078 

31 

10.27  922 

9.94 

700 

6 

16 

5 

0.6  0.5 

45 

9.66 

803 

24 

9.72 

109 

31 

10.27  891 

9.94 

694 

7 

15 

6 

0.7  0.6 

46 

966 

827 

24 

9.72 

140 

30 

10.27  860 

9.94 

687 

7 

14 

7 

0.8  0.7 

47 

966 

851 

24 

9.72 

170 

31 

10.27  830 

9.94 

680 

6 

13 

8 

0.9  0.8 

48 

1 966 

875 

24 

9.72 

201 

30 

10.27  799 

9.94 

674 

7 

12 

9 

1.0  0.9 

49 

9.66 

899 

23 

9.72 

231 

31 

10.27  769 

9.94 

667 

7 

11 

10 

1.2  1.0 

50 

9.66 

922 

24 

9.72 

262 

31 

10.27  738 

9.94 

660 

6 

10 

20 

2.3  2.0 

51 

966 

946 

24 

9.72 

293 

30 

10.27  707 

9.94 

654 

7 

9 

30 

3.5  3.0 

52 

9.66 

970 

24 

9.72 

323 

31 

10.27  677 

9.94 

647 

7 

8 

40 

4.7  4.0 

53 

966 

994 

24 

9.72 

354 

30 

10.27  646 

9.94 

640 

6 

7 

50 

5.8  5.0 

54 

9.67 

018 

24 

9.72 

384 

31 

10.27  616 

9.94 

634 

7 

6 

55 

9.67 

042 

24 

9.72 

415 

30 

10.27  585 

9.94 

627 

7 

5 

56 

9.67 

066 

24 

9.72 

445 

31 

10.27  555 

9.94 

620 

6 

4 

57 

9.67 

090 

23 

9.72 

476 

30 

10.27  524 

9.94 

614 

7 

3 

58 

9.67 

113 

24 

9.72 

506 

31 

10.27  494 

9.94 

607 

7 

2 

59 

9.67 

137 

24 

9.72 

537 

30 

10.27  463 

9.94 

600 

7 

1 

60 

9.67 

161 

9.72 

567 

10.27  433 

9.94 

593 

0 

/ 

L Cos 

d 

LCtn 

c d 
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d 

/ 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


28°  (208°) (331°)  151° 


! 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

r 

Proportional  parts 

0 

9.67  161 

24 

9.72 

567 

31 

10.27 

433 

9.94 

593 

6 

60 

1 

9.67  185 

23 

9.72 

598 

30 

10.27 

402 

9.94 

587 

7 

59 

2 

9.67  208 

24 

9.72 

628 

31 

10.27 

372 

9.94 

580 

7 

58 

3 

9.67  232 

24 

9.72 

659 

30 

10.27 

341 

9.94 

573 

6 

57 

4 

9.67  256 

24 

9.72 

689 

31 

10.27 

311 

9.94 

567 

7 

56 

5 

9.67  280 

23 

9.72 

720 

30 

10.27 

280 

9.94 

560 

7 

55 

6 

9.67  303 

24 

9.72 

750 

30 

10.27 

250 

9.94 

553 

7 

54 

7 

9.67  327 

23 

9.72 

780 

31 

10.27 

220 

9.94 

546 

6 

53 

tt 

31  30  29 

8 

9.67  350 

24 

9.72 

811 

30 

10.27 

189 

9.94 

540 

7 

52 

OR  OR  fi  R 

9 

9.67  374 

24 

9.72 

841 

31 

10.27 

159 

9.94 

533 

7 

51 

2 

V/.O  U.CJ  l/.O 

1.0  1.0  1.0 

10 

9.67  398 

23 

9.72 

872 

30 

10.27 

128 

9.94 

526 

7 

50 

3 

4 

1.6  1.5  1.4 

9 1 9 n IQ 

11 

9.67  421 

24 

9.72  902 

30 

10.27 

098 

9.94 

519 

6 

49 

C.\  C..\3  1.9 

12 

9.67  445 

23 

9.72 

932 

31 

10.27 

068 

9.94 

513 

7 

48 

g 

9 fi  9 fi  9 A 

13 

9 67  468 

24 

9.72 

963 

30 

10.27 

037 

9.94 

506 

7 

47 

g 

t.o  t.o 

1 1 1 fi  0 Q 

14 

9.67  492 

23 

9.72 

993 

30 

10.27 

007 

9.94 

499 

7 

46 

7 

o.  1 O.u  £.9 

3.6  3.5  3.4 

15 

9.67  515 

24 

9.73 

023 

31 

10.26 

977 

9.94 

492 

7 

45 

8 

9 

4.1  4.0  3.9 

4.6  4.5  4.4 

16 

9.67  539 

23 

9.73 

054 

30 

10.26 

946 

9.94 

485 

6 

44 

17 

9.67  562 

24 

9.73 

084 

30 

10.26 

916 

9.94 

479 

7 

43 

10 

R O R n AO 

18 

9.67  586 

23 

9.73 

114 

30 

10.26 

886 

9.94 

472 

7 

42 

20 

m o.  inn  q 7 

19 

9.67  609 

24 

9.73 

144 

31 

10.26 

856 

9.94 

465 

7 

41 

30 

1 W.O  IU.U  sj  • 1 

15.5  15.0  14.6 

20 

9.67  633 

23 

9.73 

175 

30 

10.26 

825 

9.94 

458 

7 

40 

40 

50 

20.7  20.0  19.3 

OR  P OR  n OA  o 

21 

9.67  656 

24 

9.73 

205 

30 

10.26 

795 

9.94 

451 

6 

39 

22 

9.67  680 

23 

9.73 

235 

30 

10.26 

765 

9.94 

445 

7 

38 

23 

9.67  703 

23 

9.73 

265 

30 

10.26 

735 

9.94 

438 

7 

37 

II 

24  23  22 

24 

9.67  726 

24 

9.73 

295 

31 

10.26 

705 

9.94 

431 

7 

36 

1 

ol  1m  "ol 

25 

9.67  750 

23 

9.73 

326 

30 

10.26 

674 

9.94 

424 

7 

35 

2 

0.8  0.8  0.7 

26 

9.67  773 

23 

9.73 

356 

30 

10.26 

644 

9.94 

417 

7 

34 

3 

1.2  1.2  1.1 

27 

9.67  796 

24 

9.73 

386 

30 

10.26 

614 

9.94 

410 

6 

33 

4 

1.6  1.5  1.6 

28 

9.67  820 

23 

9.73 

416 

30 

10.26 

584 

9.94 

404 

7 

32 

29 

9.67  843 

23 

9.73 

446 

30 

10.26 

554 

9.94 

397 

7 

31 

5 

2.0  1.9  1.8 

6 

2.4  2.3  2.2 

30 

9.67  866 

24 

9.73 

476 

31 

10.26 

524 

9.94 

390 

7 

30 

7 

2.8  2.7  2.6 

31 

9.67  890 

23 

9.73 

507 

30 

10.26 

493 

9.94 

383 

7 

29 

8 

3.2  3.1  2.9 

32 

9.67  913 

23 

9.73 

537 

30 

10.26 

463 

9.94 

376 

7 

28 

9 

3.6  3.4  3.3 

33 

9.67  936 

23 

9.73 

567 

30 

10.26 

433 

9.94 

369 

7 

27 

34 

9.67  959 

23 

9.73 

597 

30 

10.26 

403 

9.94 

362 

7 

26 

10 

4.0  3.8  3.7 

20 

8.0  7.7  7.3 

35 

9.67  982 

24 

9.73 

627 

30 

10.26 

373 

9.94 

355 

6 

25 

30 

12.0  11.5  11.0 

36 

9.68  006 

23 

9.73 

657 

30 

10.26 

343 

9.94 

349 

7 

24 

40 

16.0  15.3  14.7 

37 

9.68  029 

23 

9.73 

687 

30 

10.26 

313 

9.94 

342 

7 

23 

50 

20.0  19.2  18.3 

38 

9.68  052 

23 

9.73 

717 

30 

10.26 

283 

9.94 

335 

7 

22 

39 

9.68  075 

23 

9.73 

747 

30 

10.26 

253 

9.94 

328 

7 

21 

n 

7 6 

40 

9.68  098 

23 

9.73 

777 

30 

10.26 

223 

9.94 

321 

7 

20 

i 

ol  ol 

41 

9.68  121 

23 

9.73 

807 

30 

10.26 

193 

9.94 

314 

7 

19 

2 

0.2  0.2 

42 

9.68  144 

23 

9.73 

837 

30 

10.26 

163 

9.94 

307 

7 

18 

3 

0.4  0.3 

43 

9.68  167 

23 

9.73 

867 

30 

10.26 

133 

9.94 

300 

7 

17 

4 

0.5  0.4 

44 

9.68  190 

23 

9.73 

897 

30 

10  26 

103 

9.94 

293 

7 

16 

6 

0.6  0.5 

45 

9.68  213 

24 

9.73 

927 

30 

10.26 

073 

9.94 

286 

7 

15 

6 

0.7  0.6 

46 

9.68  237 

23 

9.73 

957 

30 

10.26 

043 

9.94 

279 

6 

14 

7 

0.8  0.7 

47 

9.68  260 

23 

9.73 

987 

30 

10.26 

013 

9.94 

273 

7 

13 

8 

0.9  0.8 

48 

9.68  283 

22 

9.74 

017 

30 

10.25 

983 

9.94 

266 

7 

12 

9 

1.0  0.9 

49 

9.68  305 

23 

9.74 

047 

30 

10.25 

953 

9.94 

259 

7 

11 

10 

1.2  1.0 

50 

9.68  328 

23 

9.74 

077 

30 

10.25 

923 

9.94 

252 

7 

10 

20 

2.3  2.0 

51 

9.68  351 

23 

9.74 

107 

30 

10.25 

893 

9.94 

245 

7 

9 

30 

3.5  3.0 

52 

9.68  374 

23 

9.74 

137 

29 

10.25 

863 

9.94 

238 

7 

8 

40 

4.7  4.0 

53 

9.68  397 

23 

9.74 

166 

30 

10.25 

834 

9.94 

231 

7 

7 

60 

6.8  6.0 

54 

9.68  420 

23 

9.74 

196 

30 

10.25 

804 

9.94 

224 

7 

6 

55 

9.68  443 

23 

9.74 

226 

30 

10.25 

774 

9.94 

217 

7 

5 

56 

9.68  466 

23 

9.74 

256 

30 

10.25 

744 

9.94 

210 

7 

4 

57 

9.68  489 

23 

9.74 

286 

30 

10.25 

714 

9.94 

203 

7 

3 

58 

9.68  512 

22 

9.74 

316 

29 

10.25 

684 

9.94 

196 

7 

2 

59 

9.68  534 

23 

9.74 

345 

30 

10.25 

655 

9.94 

189 

7 

1 

60 

9.68  557 

9.74  375 

10.25  625 

9.94 

182 

0 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

118°  (298°) 
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(241°)  61° 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


23  ( 209°) (330  ) 150 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

/ 

Proportional  parts 

0 

9 68  557 

23 

9.74 

375 

30 

10.25  625 

994 

182 

7 

60 

1 

9 68  580 

23 

9.74 

405 

30 

10  25 

595 

994 

175 

7 

59 

2 

9 68  603 

22 

9 74 

435 

30 

1025 

565 

994 

168 

7 

58 

3 

9 68  625 

23 

9 74 

465 

29 

10  25 

535 

9 94 

161 

7 

57 

4 

9 68  648 

23 

9.74 

494 

30 

1025 

506 

994 

154 

7 

56 

S 

9 68  671 

23 

9.74 

524 

30 

10.25 

476 

994 

147 

7 

55 

6 

9 68  694 

22 

974 

554 

29 

10.25 

446 

9 94 

140 

7 

54 

7 

9 68  716 

23 

9.74 

583 

30 

10  25 

417 

9.94 

133 

7 

53 

8 

9 68  739 

23 

9 74 

613 

30 

10  25 

387 

9.94 

126 

7 

52 

9 

9 68  762 

22 

9 74 

643 

30 

10.25 

357 

994 

119 

7 

51 

10 

9.68  784 

23 

9.74 

673 

29 

10.25 

327 

9.94 

112 

7 

50 

11 

9 68  807 

22 

974 

702 

30 

1025 

298 

994 

105 

7 

49 

12 

9 68  829 

23 

9 74 

732 

30 

10.25 

268 

994 

098 

8 

48 

13 

9 68  852 

23 

9.74 

762 

29 

10  25 

238 

994 

090 

7 

47 

14 

9 68  875 

22 

9.74 

791 

30 

10.25 

209 

9.94 

083 

7 

46 

IS 

9 68  897 

23 

9.74 

821 

30 

10.25 

179 

994 

076 

7 

45 

n 

30 

29 

23 

16 

9 68  920 

22 

9 74 

851 

29 

10.25 

149 

9 94 

069 

7 

44 

0.5 

0.5 

0.4 

17 

9 68  942 

23 

9 74 

880 

30 

10  25 

120 

9 94 

062 

7 

43 

2 

1 .0 

1 .0 

0.8 

18 

9 68  965 

22 

9.74 

910 

29 

10.25 

090 

9.94 

055 

7 

42 

3 

1 .5 

1 .4 

1 .2 

19 

9.68  987 

23 

9.74 

939 

30 

10.25 

061 

9.94 

048 

7 

41 

4 

2.0 

1.9 

1.5 

20 

9 69  010 

22 

9.74 

969 

29 

10.25 

031 

9.94 

041 

7 

40 

5 

2.5 

2.4 

1 .9 

21 

9 69  032 

23 

9 74 

998 

30 

10.25 

002  i 

9 94 

034 

7 

39 

6 

3.0 

2.9 

2.3 

22 

9 69  055 

22 

9.75 

028 

30 

10.24 

972 

994 

027 

7 

38 

7 

3.5 

3.4 

2.7 

23 

9 69  077 

23 

9 75 

058 

29 

10.24 

942 

9.94 

020 

8 

37 

8 

4.0 

3.9 

3.1 

24 

969  100 

22 

9.75 

087 

30 

10.24 

913 

9.94 

012 

7 

36 

9 

4.5 

4.4 

3.4 

25 

9 69  122 

22 

9.75 

117 

29 

10.24 

883 

9.94 

005 

7 

35 

10 

5.0 

4.8 

3.8 

26 

9 69  144 

23 

9.75 

146 

30 

10.24 

854  1 

9.93 

998 

7 

34 

20 

10.0 

9.7 

7.7 

27 

9 69  167 

22 

9.75 

176 

29 

1024 

824 

9.93 

991 

7 

33 

30 

15.0 

14.5 

11.5 

28 

9 69  189 

23 

9.75 

205 

30 

10.24 

795 

9.93 

984 

7 

32 

40 

20.0 

19.3 

15.3 

29 

9 69  212 

22 

9.75 

235 

29 

10.24 

765 

9.93 

977 

7 

31 

50 

25.0 

24.2 

19.2 

30 

9 69  234 

22 

9.75 

264 

30 

10.24 

736 

9.93 

970 

7 

30 

31 

9 69  256 

23 

9.75 

294 

29 

10.24 

706 

9.93 

963 

8 

29 

22 

32 

9 69  279 

22 

9.75 

323 

30 

10.24 

677 

9.93 

955 

7 

28 

11 

8 

7 

33 

9 69  301 

22 

9.75 

353 

29 

10  24 

647  ; 

9.93 

948 

7 

27 

1 

0.4 

oTT 

<T7 

34 

9.69  323 

22  | 

9.75 

382 

29 

10.24 

618  ! 

9.93 

941 

7 

26 

2 

0.7 

0.3 

0.2 

3 

1.1 

0.4 

0.4 

35 

9 69  345 

23 

9.75 

411 

30 

10.24 

589 

9.93 

934 

7 

25 

4 

1.5 

0.5 

0.5 

36 

9.69  368 

22 

9.75 

441 

29 

10.24 

559 

9.93 

927 

7 

24 

37 

9 69  390 

22 

975 

470 

30 

10.24 

530 

9.93 

920 

8 

23 

5 

1.8 

0.7 

0.6 

38 

9 69  412 

22 

9 75 

500 

29 

10  24 

500 

9.93 

912 

7 

22 

6 

2.2 

0.8 

0.7 

39 

9 69  434 

22 

9.75 

529 

29 

10.24 

471 

9.93 

905 

7 

21 

7 

2.6 

0.9 

0.8 

8 

2.9 

1.1 

0.9 

40 

9 69  456 

23 

9.75 

558 

30 

10  24 

442 

9.93 

898 

7 

20 

9 

3.3 

1.2 

1.0 

41 

9 69  479 

22 

9.75 

588 

29 

10.24 

41? 

9.93 

891 

7 

19 

42 

9 69  501 

22 

9.75 

617 

30 

10.24 

383 

9.93 

884 

8 

18 

10 

3.7 

1.3 

1.2 

43 

9 69  523 

22 

i 9.75 

647 

29 

10.24 

353 

9.93 

876 

7 

17 

20 

7.3 

2.7 

2.3 

44 

9 69  545 

22 

1 9.75  676 

29 

10.24 

324 

9.93 

869 

7 

16 

30 

11.0 

4.0 

3.5 

40 

14.7 

6.3 

4.7 

45 

9 69  567 

22 

9.75  705 

30 

10.24 

295 

9.93 

862 

7 

15 

60 

18.3 

6.7 

5.8 

46 

9 69  589 

22 

9.75  735 

29 

10.24 

265 

9.93 

855 

8 

14 

47 

9 69  611 

22 

; 9.75  764 

29 

10.24 

236 

9.93 

847 

7 

13 

48 

9 69  633 

22 

9.75  793 

29 

10.24 

207 

9.93 

840 

7 

12 

49 

9 69  655 

22 

9.75  822 

30 

10.24 

178 

9.93 

833 

7 

11 

50 

9 69  677 

22 

9.75  852 

29 

10.24 

148 

9.93 

826 

7 

10 

51 

9 69  699 

22 

| 9.75  881 

29 

10.24 

119 

9.93 

819 

8 

9 

52 

9 69  721 

22 

9.75  910 

29 

10.24 

090 

993 

811 

7 

8 

53 

9 69  743 

22 

9.75  939 

30 

1024 

061 

9.93 

804 

7 

7 

54 

9 69  765 

22 

9.75  969 

29 

10.24 

031 

9.93 

797 

8 

6 

55 

9 69  787 

22 

9.75  998 

29 

10.24 

002 

9.93 

789 

7 

5 

56 

9 69  809 

22 

9 76  027 

29 

10.23  973 

9.93 

782 

7 

4 

9 69  831 

22 

1 9 76  056 

30 

10  23  944 

9.93 

775 

7 

3 

58 

1 9 69  853 

22 

I 9 76  086 

29 

10.23  914 

9.93 

768 

8 

2 

59 

9 69  875 

22 

976 

115 

29 

10.23  885 

9.93 

760 

7 

1 

60 

1 9 69  897 

- 

9.76 

144 

10.23  856 

9 93  753 

0 

t 

L Cos 

d 

LCtn 

cd 

L Tan 

L Sin 

d 

f 

Proportional  parts 

115  (299)  (240  ) 60 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


30°  (210) (329°)  149° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

t 

Proportional  parts 

0 

9.69  897 

22 

9.76 

144 

29 

10.23 

856 

9.93 

753 

7 

60 

1 

9.69  919 

22 

9.76 

173 

29 

10.23 

827 

9.93 

746 

8 

59 

2 

9.69  941 

22 

9.76 

202 

29 

10.23 

798 

9.93 

738 

7 

58 

3 

9.69  963 

21 

9.76 

231 

30 

10.23 

769 

9.93 

731 

7 

57 

4 

9.69  984 

22 

9.76 

261 

29 

10.23 

739 

9.93 

724 

7 

56 

5 

9.70  006 

22 

9.76 

290 

29 

10.23 

710 

9.93 

717 

8 

55 

6 

9.70  028 

22 

9.76 

319 

29 

10.23 

681 

9.93 

709 

7 

54 

7 

9.70  050 

22 

9.76 

348 

29 

10.23 

652 

9.93 

702 

7 

53 

u 

30  29  _28 

8 

9.70  072 

21 

9.76 

377 

29 

10.23 

623 

9.93 

695 

8 

52 

1 

0.6  0.6  0.5 

9 

9.70  093 

22 

9.76 

406 

29 

10.23 

594 

9.93 

687 

7 

51 

2 

1.0  1.0  0.9 

10 

9.70  115 

22 

9.76 

435 

29 

10.23 

565 

9.93 

680 

7 

50 

3 

4 

1.5  1.4  1.4 

2.0  1.9  1.9 

11 

9.70  137 

22 

9.76 

464 

29 

10.23 

536 

9.93 

673 

8 

49 

12 

9.70  159 

21 

9.76 

493 

29 

10.23 

507 

9.93 

665 

7 

48 

5 

2.5  2.4  2.3 

13 

9.70  180 

22 

9.76 

522 

29 

10.23 

478 

9.93 

758 

8 

47 

6 

3.0  2.9  2.8 

14 

9.70  202 

22 

9.76 

551 

29 

10.23 

449 

9.93 

650 

7 

46 

7 

3.5  3^  3^3 

15 

9.70  224 

21 

9.76 

580 

29 

10.23 

420 

9.93 

643 

7 

45 

8 

9 

4.0  3.9  3.7 

4.6  4.4  4.2 

16 

9.70  245 

22 

9.76 

609 

30 

10.23 

391 

9.93 

636 

8 

44 

17 

9.70  267 

21 

9.76 

639 

29 

10.23 

361 

9.93 

628 

7 

43 

10 

R n A S A 7 

18 

9.70  288 

22 

9.76 

668 

29 

10.23 

332 

9.93 

621 

7 

42 

20 

10.0  9.7  9.3 

19 

9.70  310 

22 

9.76 

69/ 

28 

10.23 

303 

9.93 

614 

8 

41 

30 

15.0  14.6  14.0 

20 

9.70  332 

21 

9.76 

725 

29 

10.23 

275 

9.93 

606 

7 

40 

40 

50 

20.0  19.3  18.7 

n oa  o oo  o 

21 

9.70  353 

22 

9.76 

754 

29 

10.23 

246 

9.93 

599 

8 

39 

22 

9.70  375 

21 

9.76 

783 

29 

10.23 

217 

9.93 

591 

7 

38 

23 

9.70  396 

22 

9.76 

812 

29 

10.23 

188 

9.93 

584 

7 

37 

it 

22  21 

24 

9.70  418 

21 

9.76 

841 

29 

10.23 

159 

9.93 

577 

8 

36 

i 

~0L4  “ol 

25 

9.70  439 

22 

9.76 

870 

29 

10.23 

130 

9.93 

569 

7 

35 

2 

0.7  0.7 

26 

9.70  461 

21 

9.76 

899 

29 

10.23 

101 

9.93 

562 

8 

34 

3 

1.1  1.0 

27 

9.70  482 

22 

9.76 

928 

29 

10.23 

072 

9.93 

554 

7 

33 

4 

1.6  1.4 

28 

9.70  504 

21 

9.76 

957 

29 

10.23 

043 

9.93 

547 

8 

32 

29 

9.70  525 

22 

9.76 

986 

29 

10.23 

014 

9.93 

539 

7 

31 

5 

1.8  1.8 

6 

2.2  2.1 

30 

9.70  547 

21 

9.77 

015 

29 

10.22 

985 

9.93 

532 

7 

30 

7 

2.6  2.4 

31 

9.70  568 

22 

9.77 

044 

29 

10.22 

956 

9.93 

525 

8 

29 

8 

2.9  2.8 

32 

9.70  590 

21 

9.77 

073 

28 

10.22 

927 

9.93 

517 

7 

28 

9 

3.3  3.2 

33 

9.70  611 

22 

9.77 

101 

29 

10.22 

899 

9.93 

510 

8 

27 

34 

9.70  633 

21 

9.77 

130 

29 

10.22 

870 

9.93 

502 

7 

26 

10 

3.7  3.8 

20 

7.3  7.0 

35 

9.70  654 

21 

9.77 

159 

29 

10.22 

841 

9.93 

495 

8 

25 

30 

11.0  10.6 

36 

9.70  675 

22 

9.77 

188 

29 

10.22 

812 

9.93 

487 

7 

24 

40 

14.7  14.0 

37 

9.70  697 

21 

9.77 

217 

29 

10.22 

783 

9.93 

480 

8 

23 

50 

18.3  17.6 

38 

9.70  718 

21 

9.77 

246 

28 

10.22 

754 

9.93 

472 

7 

22 

39 

9.70  739 

22 

9.77 

274 

29 

10.22 

726 

9.93 

465 

8 

21 

ft 

8 7 

40 

9.70  761 

21 

9.77 

303 

29 

10.22 

697 

9.93 

457 

7 

20 

1 

0.1  0.1 

41 

9.70  782 

21 

9.77 

332 

29 

10.22 

668 

9.93 

450 

8 

19 

2 

0.3  0.2 

42 

9.70  803 

21 

9.77 

361 

29 

10.22 

639 

9.93 

442 

7 

18 

3 

0.4  0.4 

43 

9.70  824 

22 

9.77 

390 

28 

10.22 

610 

9.93 

435 

8 

17 

4 

0.5  0.5 

44 

9.70  846 

21 

9.77 

418 

29 

10.22 

582 

9.93 

427 

7 

16 

5 

0.7  0.6 

45 

9.70  867 

21 

9.77 

447 

29 

10.22 

553 

9.93 

420 

8 

15 

6 

0.8  0.7 

46 

9.70  888 

21 

9.77 

476 

29 

10.22 

524 

9.93 

412 

7 

14 

7 

0.9  0.8 

47 

9.70  909 

22 

9.77 

505 

28 

10.22 

495 

9.93 

405 

8 

13 

8 

1.1  0.9 

48 

9.70  931 

21 

9.77 

533 

29 

10.22 

467 

9.93 

397 

7 

12 

9 

1.2  1.0 

49 

9.70  952 

21 

9.77 

562 

29 

10.22 

438 

9.93 

390 

8 

11 

10 

1.3  1.2 

50 

9.70  973 

21 

9.77 

591 

28 

10.22 

409 

9.93 

382 

7 

10 

20 

2.7  2.3 

51 

9.70  994 

21 

9.77 

619 

29 

10.22 

381 

9.93 

375 

8 

9 

30 

4.0  3.6 

52 

9.71  015 

21 

9.77 

648 

29 

10.22 

352 

9.93 

367 

7 

8 

40 

6.3  4.7 

53 

9.71  036 

22 

9.77 

677 

29 

10.22 

323 

9.93 

360 

8 

7 

60 

6.7  6.8 

54 

9.71  058 

21 

9.77 

706 

28 

10.22 

294 

9.93 

352 

8 

6 

55 

9.71  079 

21 

9.77 

734 

29 

10.22 

266 

9.93 

344 

7 

5 

56 

9.71  100 

21 

9.77 

763 

28 

10.22 

237 

9.93 

337 

8 

4 

57 

9.71  121 

21 

9.77 

791 

29 

10.22 

209 

9.93 

329 

7 

3 

58 

9.71  142 

21 

9.77 

820 

29 

10.22 

180 

9.93 

322 

8 

2 

59 

9.71  163 

21 

9.77 

849 

28 

10.22 

151 

9.93 

314 

7 

1 

60 

9.71  184 

9.77 

877 

10.22 

123 

9.93 

307 

0 

/ 
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d 
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Table  6.15  (Confd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


31°  (211°) (328°)  148 


/ 

L Sin 

d 

L Tan 

cd 

LCtn 

L Cos 

d 

! 

Proportional  parts 

0 

9.71  184 

21 

9.77  877 

29 

10.22  123 

9 93  307 

8 

60 

1 

9.71  205 

21 

9.77  906 

29 

10  22  094 

9 93  299 

8 

59 

2 

9.71  226 

21 

9.77  935 

28 

10.22  065 

9 93  291 

7 

58 

3 

9.71  247 

21 

9 77  963 

29 

10  22  037 

9 93  284 

8 

57 

4 

9.71  268 

21 

9.77  992 

28 

10.22  008 

9.93  276 

7 

56 

5 

9.71  289 

21 

9.78  020 

29 

10.21  980 

9 93  269 

8 

55 

6 

9.71  310 

21 

9 78  049 

28 

10  21  951 

9.93  261 

8 

54 

7 

9.71  331 

21 

9 78  077 

29 

10  21  923 

9 93  253 

7 

53 

// 

29 

28 

8 

9.71  352 

21 

9 78  106 

29 

10  21  894 

9 93  246 

8 

52 

1 

2 

0.6 

0.5 

9 

9.71  373 

20 

9.78  135 

28 

10.21  865 

9.93  238 

8 

51 

1.0 

0.9 

10 

9.71  393 

21 

9.78  163 

29 

10.21  837 

9.93  230 

7 

50 

3 

4 

1.4 

1.9 

1.4 

1.9 

11 

9 71  414 

21 

9 78  192 

28 

10.21  808 

9.93  223 

8 

49 

12 

9.71  435 

21 

9.78  220 

29 

10  21  780 

9.93  215 

8 

48 

g 

2.4 

2.3 

13 

9.71  456 

21 

9 78  249 

28 

10  21  751 

9.93  207 

7 

47 

6 

2.9 

2.8 

14 

9.71  477 

21 

9 78  277 

29 

10.21  723 

9.93  200 

8 

46 

7 

3.4 

3.3 

15 

9.71  498 

21 

9 78  306 

28 

10.21  694 

9.93  192 

8 

45 

8 

Q 

3.9 

4.4 

3.7 

4.2 

16 

9 71  519 

20 

9 78  334 

29 

10  21  666 

9.93  184 

7 

44 

17 

9.71  539 

21 

9.78  363 

28 

10.21  637 

9 93  177 

8 

43 

10 

4.8 

4.7 

18 

9.71  560 

21 

9.78  391 

28 

10  21  609 

9.93  169 

8 

42 

20 

9.7 

9.3 

19 

9.71  581 

21 

9.78  419 

29 

10.21  581 

9.93  161 

7 

41 

30 

14.5 

14.0 

20 

9.71  602 

20 

9.78  448 

28 

10.21  552 

9.93  154 

8 

40 

40 

60 

19.3 

24.2 

18.7 

23.3 

21 

9.71  622 

21 

9.78  476 

29 

10.21  524 

9.93  146 

8 

39 

22 

9.71  643 

21 

9.78  505 

28 

10.21  495 

9.93  138 

7 

38 

23 

9.71  664 

21 

9.78  533 

29 

10.21  467 

9.93  131 

8 

37 

n 

21 

20 

24 

9.71  685 

20 

9.78  562 

28 

10.21  438 

9.93  123 

8 

36 

i 

”(h4 

1T3 

25 

9.71  705 

21 

9.78  590 

28 

10.21  410 

9.93  115 

7 

35 

2 

0.7 

0.7 

26 

9.71  726 

21 

9.78  618 

29 

10.21  382 

9.93  108 

8 

34 

3 

1.0 

1.0 

27 

9.71  747 

20 

9.78  647 

28 

10.21  353 

9.93  100 

8 

33 

4 

1.4 

1.3 

28 

9.71  767 

21 

9.78  675 

29 

10.21  325 

9.93  092 

8 

32 

1.8 

1.7 

29 

9.71  788 

21 

9.78  704 

28 

10.21  296 

9.93  084 

7 

31 

6 

6 

2.1 

2.0 

30 

9.71  809 

20 

9.78  732 

28 

10.21  268 

9.93  077 

8 

30 

7 

2.4 

2.3 

31 

9.71  829 

21 

9.78  760 

29 

10.21  240 

9.93  069 

8 

29 

8 

2.8 

2.7 

32 

9.71  850 

20 

9.78  789 

28 

10.21  211 

9 93  061 

8 

28 

9 

3.2 

3.0 

33 

9.71  870 

21 

9.78  817 

28 

10.21  183 

9.93  053 

7 

27 

10 

3.5 

3.3 

34 

9.71  891 

20 

9.78  845 

29 

10.21  155 

9.93  046 

8 

26 

20 

7.0 

6.7 

35 

9.71  911 

21 

9.78  874 

28 

10.21  126 

9.93  038 

8 

25 

30 

10.5 

10.0 

36 

9.71  932 

20 

9.78  902 

28 

10  21  098 

9.93  030 

8 

24 

40 

14.0 

13.3 

37 

9.71  952 

21 

9.78  930 

29 

10.21  070 

9.93  022 

8 

23 

60 

17.5 

16.7 

38 

9.71  973 

21 

9.78  959 

28 

10.21  041 

9.93  014 

7 

22 

39 

9.71  994 

20 

9.78  987 

28 

10.21  013 

9.93  007 

8 

21 

// 

8 

7 

40 

9.72  014 

20 

9.79  015 

28 

10.20  985 

9.92  999 

8 

20 

1 

0.1 

0.1 

41 

9.72  034 

21 

9.79  043 

29 

10.20  957 

9.92  991 

8 

19 

2 

0.3 

0.2 

42 

9.72  055 

20 

9.79  072 

28 

10.20  928 

9.92  983 

7 

18 

3 

0.4 

0.4 

43 

9 72  075 

21 

9.79  100 

28 

10.20  900 

9.92  976 

8 

17 

4 

0.5 

0.5 

44 

9.72  0% 

20 

9.79  128 

28 

10.20  872 

9.92  968 

8 

16 

6 

0.7 

0.6 

45 

9.72  116 

21 

9.79  156 

29 

10.20  844 

9.92  960 

8 

15 

6 

0.8 

0.7 

46 

9 72  137 

20 

9.79  185 

28 

10.20  815 

9.92  952 

8 

14 

7 

0.9 

0.8 

47 

9.72  157 

20 

9.79  213 

28 

10.20  787 

9.92  944 

8 

13 

8 

1.1 

0.9 

48 

9 72  177 

21 

9.79  241 

28 

10.20  759 

9.92  936 

7 

12 

9 

1.2 

1.0 

49 

9.72  198 

20 

9.79  269 

28 

10.20  731 

9.92  929 

8 

11 

10 

1.3 

1.2 

50 

9 72  218 

20 

9.79  297 

29 

10.20  703 

9.92  921 

8 

10 

20 

2.7 

2.3 

51 

9 72  238 

21 

9.79  326 

28 

10.20  674 

9.92  913 

8 

9 

30 

4.0 

3.5 

52 

9 72  259 

20 

9.79  354 

28 

10.20  646 

9.92  905 

8 

8 

40 

5.3 

4.7 

53 

9 72  279 

20 

9 79  382 

28 

10.20  618 

9.92  897 

8 

7 

60 

6.7 

6.8 

54 

9.72  299 

21 

9 79  410 

28 

10.20  590 

9.92  889 

8 

6 

55 

9 72  320 

20 

9 79  438 

28 

1G.20  562 

9.92  881 

7 

5 

56 

9 72  340 

20 

i 9.79  466 

29 

10.20  534 

9 92  874 

8 

4 

57 

9 72  360 

21 

| 9.79  495 

28 

10.20  505 

9 92  866 

8 

3 

58 

9 72  381 

20 

9 79  523 

28 

10.20  477 

9 92  858 

8 

2 

59 

9.72  401 

20 

9.79  551 

28 

10.20  449 

9.92  850 

8 

1 

60 

9.72  421 

9.79  579 

10.20  421 

9.92  842 

0 

/ 

L Cos 

d 

LCtn 

cd 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

121-  (301  ) (238  ) 58 


127 


Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


32°  (212°) (327°)  147° 


/ 

L Sin  d 

LTan  cd  L Ctn 

L Cos  d 

/ 

Proportional  parts 

0 

9.72  421  20 

9.79  579  28  10.20  421 

9.92  842  8 

60 

1 

9.72  441  20 

9.79  607  28  10.20  393 

9.92  834  8 

59 

2 

9.72  461  21 

9.79  635  28  10.20  365 

9.92  826  8 

58 

3 

9.72  482  20 

9.79  663  28  10.20  337 

9.92  818  8 

57 

4 

9.72  502  20 

9.79  691  28  10.20  309 

9.92  810  7 

56 

5 

9.72  522  20 

9.79  719  28  10.20  281 

9.92  803  8 

55 

6 

9.72  542  20 

9.79  747  29  10.20  253 

9.92  795  8 

54 

7 

9.72  562  20 

9 79  776  28  10.20  224 

9.92  787  8 

53 

// 

29  28  27 

8 

9.72  582  20 

9.79  804  28  10.20  196 

9.92  779  8 

52 

1 

0.5  0.5  0.4 

9 

9.72  602  20 

9.79  832  28  10.20  168 

9.92  771  8 

51 

2 

1.0  0.9  0.9 

10 

9.72  622  21 

9.79  860  28  10.20  140 

9.92  763  8 

50 

3 

4 

1.4  1.4  1.4 

IQ  IQ  1 Q 

11 

9.72  643  20 

9.79  888  28  10.20  112 

9.92  755  8 

49 

1 1.9  1.0 

12 

9.72  663  20 

9.79  916  28  10.20  084 

9.92  747  8 

48 

5 

2.4  2.3  2.2 

13 

9.72  683  20 

9.79  944  28  10.20  056 

9.92  739  8 

47 

g 

2.9  2.8  2.7 

14 

9.72  703  20 

9.79  972  28  10.20  028 

9.92  731  8 

46 

7 

3.4  3.3  3^ 

15 

9.72  723  20 

9.80  000  28  10.20  000 

9.92  723  8 

45 

8 

Q 

3.9  3.7  3.6 

A A AO  Af\ 

16 

9.72  743  20 

9.80  028  28  10.19  972 

9.92  715  8 

44 

H .H  *#.v 

17 

9.72  763  20 

9.80  056  28  10.19  944 

9.92  707  8 

43 

10 

4.8  4.7  4.5 

18 

9.72  783  20 

9.80  084  28  10.19  916 

9.92  699  8 

42 

20 

Q 7 q i q n 

19 

9.72  803  20 

9.80  112  28  10.19  888 

9.92  691  8 

41 

30 

9.1  9.0  9.U 

14.5  14.0  13.5 

20 

9.72  823  20 

9.80  140  28  10.19  860 

9.92  683  8 

40 

40 

SO 

19.3  18.7  18.0 

24.2  23.3  22.5 

21 

9.72  843  20 

9.80  168  27  10.19  832 

9.92  675  8 

39 

22 

9.72  863  20 

9.80  195  28  10.19  805 

9.92  667  8 

38 

23 

9.72  883  19 

9.80  223  28  10.19  777 

9.92  659  8 

37 

// 

21  20  19 

24 

9.72  902  20 

9.80  251  28  10.19  749 

9.92  651  8 

36 

1 

1m  1m  1m 

25 

9.72  922  20 

9.80  279  28  10.19  721 

9.92  643  8 

35 

2 

0.7  0.7  0.6 

26 

9.72  942  20 

9.80  307  28  10.19  693 

9.92  635  8 

34 

3 

1.0  1.0  1.0 

27 

9.72  962  20 

9.80  335  28  10.19  665 

9.92  627  8 

33 

4 

1.4  1.3  1.3 

28 

9.72  982  20 

9.80  363  28  10.19  637 

9.92  619  8 

32 

29 

9.73  002  20 

9.80  391  28  10.19  609 

9.92  611  8 

31 

6 

1.8  1.7  1.6 

6 

2.1  2.0  1.9 

30 

9.73  022  19 

9.80  419  28  10.19  581 

9.92  603  8 

30 

7 

2.4  2.3  2.2 

31 

9.73  041  20 

9.80  447  27  10.19  553 

9.92  595  8 

29 

8 

2.8  2.7  2.5 

32 

9.73  061  20 

9.80  474  28  10.19  526 

9.92  587  8 

28 

9 

3.2  3.0  2.8 

33 

9.73  081  20 

9.80  502  28  10.19  498 

9.92  579  8 

27 

34 

9.73  101  20 

9.80  530  28  10.19  470 

9.92  571  8 

26 

10 

3.5  3.3  3.2 

20 

7.0  6.7  6.3 

35 

9.73  121  19 

9.80  558  28  10.19  442 

9.92  563  8 

25 

30 

10.5  10.0  9.5 

36 

9.73  140  20 

9.80  586  28  10.19  414 

9.92  555  9 

24 

40 

14.0  13.3  12.7 

37 

9.73  160  20 

9.80  614  28  10.19  386 

9.92  546  8 

23 

50 

17.5  16.7  15.8 

38 

9.73  180  20 

9.80  642  27  10.19  358 

9.92  538  8 

22 

39 

9.73  200  19 

9.80  669  28  10.19  331 

9.92  530  8 

21 

// 

9 8 7 

40 

9.73  219  20 

9.80  697  28  10.19  303 

9.92  522  8 

20 

1 

<M  o!  <T7 

41 

9.73  239  20 

9.80  725  28  10.19  275 

9.92  514  8 

19 

2 

0.3  0.3  0.2 

42 

9.73  259  19 

9.80  753  28  10.19  247 

9.92  506  8 

18 

3 

0.4  0.4  0.4 

43 

9.73  278  20 

9.80  781  27  10.19  219 

9.92  498  8 

17 

4 

0.6  0.5  0.5 

44 

9.73  298  20 

9.80  808  28  10.19  192 

9.92  490  8 

16 

5 

0.8  0.7  0.6 

45 

9.73  318  19 

9.80  836  28  10.19  164 

9.92  482  9 

15 

6 

0.9  0.8  0.7 

46 

9.73  337  20 

9.80  864  28  10.19  136 

9.92  473  8 

14 

7 

1.0  0.9  0.8 

47 

9.73  357  20 

9.80  892  27  10.19  108 

9.92  465  8 

13 

8 

1.2  1.1  0.9 

48 

9.73  377  19 

9.80  919  28  10.19  081 

9.92  457  8 

12 

9 

1.4  1.2  1.0 

49 

9.73  396  20 

9.80  947  28  10.19  053 

9.92  449  8 

11 

10 

1.5  1.3  1.2 

50 

9.73  416  19 

9.80  975  28  10.19  025 

9.92  441  8 

10 

20 

3.0  2.7  2.3 

51 

9.73  435  20 

9.81  003  27  10.18  997 

9.92  433  8 

9 

30 

4.5  4.0  3.5 

52 

9.73  455  19 

9.81  030  28  10.18  970 

9.92  425  9 

8 

40 

6.0  5.3  4.7 

53 

9.73  474  20 

9.81  058  28  10.18  942 

9.92  416  8 

7 

50 

7.6  6.7  6.8 

54 

9.73  494  19 

9.81  086  27  10.18  914 

9.92  408  8 

6 

55 

9.73  513  20 

9.81  113  28  10.18  887 

9.92  400  8 

5 

56 

9.73  533  19 

9.81  141  28  10.18  859 

9.92  392  8 

4 

57 

9.73  552  20 

9.81  169  27  10.18  831 

9.92  384  8 

3 

58 

9.73  572  19 

9.81  196  28  10.18  804 

9.92  376  9 

2 

59 

9.73  591  20 

9.81  224  28  10.18  776 

9.92  367  8 

1 

60 

9.73  611 

9.81  252  10.18  748 

9.92  359 

0 

/ 

L Cos  d 

L Ctn  cd  LTan 

L Sin  d 

/ 

Proportional  parts 

122°  (302°)  (237°)  57° 
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Table  6.1  5 (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


13°  (213°) (326  ) 146 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

t 

Proportional  parts 

0 

9.73  611 

19 

9.81  252 

27 

10.18  748 

9.92  359 

8 

60 

1 

9 73  630 

20 

9 81  279 

28 

10  18  721 

9 92  351 

8 

59 

2 

9.73  650 

19 

9 81  307 

28 

10.18  693 

9.92  343 

8 

58 

3 

9 73  669 

20 

9 81  335 

27 

10  18  665 

9 92  335 

9 

57 

4 

9.73  689 

19 

9.81  362 

28 

10.18  638 

9 92  326 

8 

56 

5 

9.73  708 

19 

9 81  390 

28 

10  18  610 

9 92  318 

8 

55 

6 

9 73  727 

20 

981  418 

27 

10  18  582 

9 92  310 

8 

54 

7 

9 73  747 

19 

9 81  445 

28 

10  18  555 

9 92  302 

9 

53 

n 

28  27 

8 

9.73  766 

19 

9 81  473 

27 

10.18  527 

9 92  293 

8 

52 

0.5  0.4 

9 

9.73  785 

20 

9 81  500 

28 

10.18  500 

9.92  285 

8 

51 

2 

0.9  0.9 

10 

9.73  805 

19 

9 81  528 

28 

10  18  472 

9 92  277 

8 

50 

3 

4 

1.4  1.4 

1.9  1.8 

11 

9 73  824 

19 

9.81  556 

27 

10.18  444 

9.92  269 

9 

49 

12 

9.73  843 

20 

9 81  583 

28 

10  18  417 

9 92  260 

8 

48 

5 

2.3  2.2 

13 

9 73  863 

19 

9.81  611 

27 

10.18  389 

9 92  252 

8 

47 

6 

2.8  2.7 

14 

9.73  882 

19 

9.81  638 

28 

10.18  362 

9.92  244 

9 

46 

7 

3.3  3.2 

15 

9.73  901 

20 

9.81  666 

27 

10.18  334 

9.92  235 

8 

45 

8 

9 

3.7  3.6 

4.2  4.0 

16 

9 73  921 

19 

9 81  693 

28 

10.18  307 

9.92  227 

8 

44 

17 

9.73  940 

19 

9.81  721 

27 

10.18  279 

9.92  219 

8 

43 

10 

4.7  4.5 

18 

9 73  959 

19 

9.81  748 

28 

10  18  252 

9 92  211 

9 

42 

20 

9.3  9.0 

19 

9.73  978 

19 

9.81  776 

27 

10.18  224 

9.92  202 

8 

41 

30 

14.0  13.5 

20 

9.73  997 

20 

9.81  803 

28 

10.18  197 

9.92  194 

8 

40 

40 

50 

18.7  18.0 

23.3  22.5 

21 

9 74  017 

19 

9.81  831 

27 

10.18  169 

9.92  186 

9 

39 

22 

9 74  036 

19 

9.81  858 

28 

10.18  142 

9.92  177 

8 

38 

23 

9 74  055 

19 

9 81  886 

27 

10.18  114 

9.92  169 

8 

37 

n 

20  19  18 

24 

9 74  074 

19 

9.81  913 

28 

10.18  087 

9.92  161 

9 

36 

1 

0^3  ~ol3  "o3 

25 

9.74  093 

20 

9.81  941 

27 

10.18  059 

9.92  152 

8 

35 

2 

0.7  0.6  0.6 

26 

9 74  113 

19 

9 81  968 

28 

10.18  032 

9.92  144 

8 

34 

3 

1.0  1.0  0.9 

27 

974  132 

19 

9.81  996 

27 

10.18  004 

9.92  136 

9 

33 

4 

1.3  1.3  1.2 

28 

9.74  151 

19 

9.82  023 

28 

10.17  977 

9.92  127 

8 

32 

29 

9.74  170 

19 

9.82  051 

27 

10.17  949 

9.92  119 

8 

31 

5 

6 

1.7  1.6  1.5 

2.0  1.9  1.8 

30 

9.74  189 

19 

9.82  078 

28 

10.17  922 

9.92  111 

9 

30 

7 

2.3  2.2  2.1 

31 

9 74  208 

19 

9.82  106 

27 

10.17  894 

9.92  102 

8 

29 

8 

2.7  2.5  2.4 

32 

9 74  227 

19 

9.82  133 

28 

10.17  867 

9 92  094 

8 

28 

9 

3.0  2.8  2.7 

33 

974  246 

19 

9.82  161 

27 

10.17  839 

9.92  086 

9 

27 

34 

9.74  265 

19 

9.82  188 

27 

10.17  812 

9.92  077 

8 

26 

10 

20 

3.3  3.2  3.0 

6.7  6.3  6.0 

35 

9 74  284 

19 

9 82  215 

28 

10.17  785 

9.92  069 

9 

25 

30 

10.0  9.5  9.0 

36 

9.74  303 

19 

9 82  243 

27 

10.17  757 

9.92  060 

8 

24 

40 

13.3  12.7  12.0 

37  ! 

9 74  322 

19 

9 82  270 

28 

10.17  730 

9 92  052 

8 

23 

50 

16.7  15.8  15.0 

38 

9.74  341 

19 

9.82  298 

27 

10.17  702 

9.92  044 

9 

22 

39 

9.74  360 

19  ! 

9.82  325 

27 

10.17  675 

9.92  035 

8 

21 

n 

9 8 

40 

9.74  379 

19 

9.82  352 

28 

10.17  648 

9.92  027 

9 

20 

1 

0.2  0.1 

9 74  398 

19  1 

9 82  380 

27 

10.17  620 

9.92  018 

8 

19 

2 

0.3  0.3 

42 

974  417 

19 

9 82  407 

28 

10.17  593 

9.92  010 

8 

18 

3 

0.4  0.4 

43  ! 

9 74  436 

19 

9 82  435 

27 

10.17  565 

9.92  002 

9 

17 

4 

0.6  0.5 

44 

9 74  455 

19 

9.82  462 

27 

10.17  538 

9.91  993 

8 

16 

5 

0.8  0.7 

45  ! 

9 74  474 

19 

9 82  48S 

28 

10.17  511 

9.91  985 

9 

15 

6 

0.9  0.8 

46 

9 74  493 

19 

9 82  517 

27 

10.17  483 

9.91  976 

8 

14 

7 

1.0  0.9 

47  I 

9 74  512 

19 

9.82  544 

27 

10.17  456 

9.91  968 

9 

13 

8 

1.2  1.1 

48  , 

i 9 74  531 

18 

9.82  571 

28 

10.17  429 

9 91  959 

8 

12 

9 

1.4  1.2 

49 

9.74  549 

19 

9.82  599 

27 

10.17  401 

9.91  951 

9 

11 

10 

1.5  1.3 

50 

9 74  568 

19 

9 82  626 

27 

10.17  374 

9.91  942 

8 

10 

20 

3.0  2.7 

! 9 74  587 

19 

9 82  653 

28 

10.17  347 

9.91  934 

9 

9 

30 

4.5  4.0 

52 

| 9 74  606 

19 

9.82  681 

27 

10.17  319 

9.91  925 

8 

8 

40 

6.0  5.3 

S3 

9 74  625 

19 

9 82  708 

27 

10.17  292 

9.91  917 

9 

7 

50 

7.6  6.7 

54 

9.74  644 

18 

9.82  735 

27 

10.17  265 

9.91  908 

8 

6 

55 

I 9 74  662 

19 

9.82  762 

28 

10.17  238 

9.91  900 

9 

5 

56 

9 74  681 

19 

; 9 82  790 

27 

10.17  210 

9.91  891 

8 

4 

57 

9 74  700 

19 

1 9 82  817 

27 

10.17  183 

9 91  883 

9 

3 

58 

9 74  719 

18 

9 82  844 

27 

10.17  156 

9 91  874 

8 

2 

59 

9 74  737 

19 

9 82  871 

28 

10.17  129 

i 9.91  866 

9 

1 

60 

| 9 74  756 

| 9.82  899 

10.17  101 

9.91  857 

0 

/ 

l Cos 

d 

L Ctn 

cd 

L Tan 

L Sin 

d 

• 

Proportional  parts 

123  (303°) 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


34°  (214°) (325°)  145° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.74  756 

19 

9.82  899 

27 

10.17  101 

9.91  857 

8 

60 

1 

9.74  775 

19 

9 82  926 

27 

10.17  074 

9.91  849 

9 

59 

2 

9.74  794 

18 

9.82  953 

27 

10.17  047 

9.91  840 

8 

58 

3 

9.74  812 

19 

9.82  980 

28 

10.17  020 

9.91  832 

9 

57 

4 

9.74  831 

19 

9.83  008 

27 

10.16  992 

9.91  823 

8 

56 

5 

9.74  850 

18 

9.83  035 

27 

10.16  965 

9.91  815 

9 

55 

6 

9.74  868 

19 

9.83  062 

27 

10.16  938 

9.91  806 

8 

54 

7 

9.74  887 

19 

9.83  089 

28 

10.16  911 

9.91  798 

9 

53 

ft 

_28 

27  26 

8 

9.74  906 

18 

9.83  117 

27 

10.16  883 

9.91  789 

8 

52 

1 

9 

9.74  924 

19 

9.83  144 

27 

10.16  856 

9.91  781 

9 

51 

1 

2 

0.9 

0.9  0.9 

10 

9.74  943 

18 

9.83  171 

27 

10.16  829 

9.91  772 

9 

50 

3 

4 

1.4 

1 Q 

1.4  1.3 

IQ  17 

11 

9.74  961 

19 

9.83  198 

27 

10.16  802 

9.91  763 

8 

49 

i .y 

1.0  1 . f 

12 

9.74  980 

19 

9.83  225 

27 

10.16  775 

9.91  755 

9 

48 

5 

9 9 

9 9 9 9 

13 

9.74  999 

18 

9.83  252 

28 

10.16  748 

9.91  746 

8 

47 

c 

c.  .o 

£•4  C..C 

14 

9.75  017 

19 

9.83  280 

27 

10.16  720 

9.91  738 

9 

46 

D 

7 

3.3 

3.2  3.0 

15 

9.75  036 

18 

9.83  307 

27 

10.16  693 

9.91  729 

9 

45 

8 

3.7 

4.2 

3.6  3.5 

4 A O A 

16 

9.75  054 

19 

9.83  334 

27 

10.16  666 

9.91  720 

8 

44 

9 

4.u  o.y 

17 

9.75  073 

18 

9.83  361 

27 

10.16  639 

9.91  712 

9 

43 

in 

A 7 

4 5 4 3 

18 

9.75  091 

19 

9.83  388 

27 

10.16  612 

9.91  703 

8 

42 

1 u 

Oft 

** . i 

19 

9.75  110 

18 

9.83  415 

27 

10.16  585 

9.91  695 

9 

41 

30 

14.0  13.5  13.0 

20 

9.75  128 

19 

9.83  442 

28 

10.16  558 

9.91  686 

9 

40 

40 

Cf» 

18.7  18.0  17.3 

OO  O OO  C 91  7 

21 

9.75  147 

18 

9.83  470 

27 

10.16  530 

9.91  677 

8 

39 

ou 

to.o  C.L..D  C.l.1 

22 

9.75  165 

19 

9.83  497 

27 

10.16  503 

9.91  669 

9 

38 

23 

9.75  184 

18 

9.83  524 

27 

10.16  476 

1 9.91  660 

9 

37 

1 1 

19 

18 

24 

9.75  202 

19 

9.83  551 

27 

10.16  449 

9.91  651 

8 

36 

1 

“ol 

25 

9.75  221 

18 

9.83  578 

27 

10.16  422 

9.91  643 

9 

35 

2 

0.6 

0.6 

26 

9.75  239 

19 

9.83  605 

27 

10.16  395 

9.91  634 

9 

34 

3 

1.0 

0.9 

27 

9.75  258 

18 

9.83  m 

27 

10.16  368 

9.91  625 

8 

33 

4 

1.3 

1.2 

28 

9.75  276 

18 

9.83  659 

27 

10.16  341 

9.91  617 

9 

32 

29 

9.75  294 

19 

9.83  686 

27 

10.16  314 

9.91  608 

9 

31 

5 

1.6 

1.5 

6 

1.9 

1.8 

30 

9.75  313 

18 

9.83  713 

27 

10.16  287 

9.91  599 

8 

30 

7 

2.2 

2.1 

31 

9.75  331 

19 

9.83  740 

28 

10.16  260 

9.91  591 

9 

29 

8 

2.5 

2.4 

32 

9.75  350 

18 

9.83  768 

27 

10.16  232 

9.91  582 

9 

28 

9 

2.8 

2.7 

33 

9.75  368 

18 

9.83  795 

27 

10.16  205 

9.91  573 

8 

27 

34 

9.75  386 

19 

9.83  822 

27 

10.16  178 

9.91  565 

9 

26 

10 

3.2 

3.0 

20 

6.3 

6.0 

35 

9.75  405 

18 

9.83  849 

27 

10.16  151 

9.91  556 

9 

25 

30 

9.5 

9.0 

36 

9.75  423 

18 

9.83  876 

27 

10.16  124 

9.91  547 

9 

24 

40 

12.7 

12.0 

37 

9.75  441 

18 

9.83  903 

27 

10.16  097 

9.91  538 

8 

23 

50 

15.8 

15.0 

38 

9.75  459 

19 

9.83  930 

27 

10.16  070 

9.91  530 

9 

22 

39 

9.75  478 

18 

9.83  957 

27 

10.16  043 

9.91  521 

9 

21 

7/ 

9 

g 

40 

9.75  496 

18 

9.83  984 

27 

10.16  016 

9.91  512 

8 

20 

1 

(T5 

<T7 

41 

9.75  514 

19 

9.84  Oil 

27 

10.15  989 

9.91  504 

9 

19 

2 

0.3 

0.3 

42 

9.75  533 

18 

9.84  038 

27 

10.15  962 

9.91  495 

9 

18 

3 

0.4 

0.4 

43 

9.75  551 

18 

9.84  065 

27 

10.15  935 

9.91  486 

9 

17 

4 

0.6 

0.5 

44 

9.75  569 

18 

9.84  092 

27 

10.15  908 

9.91  477 

8 

16 

5 

0.8 

0.7 

45 

9.75  587 

18 

9.84  119 

27 

10.15  881 

9.91  469 

9 

15 

6 

0.9 

0.8 

46 

9.75  605 

19 

9.84  146 

27 

10.15  854 

9.91  460 

9 

14 

7 

1.0 

0.9 

47 

9.75  624 

18 

9.84  173 

27 

10.15  827 

9.91  451 

9 

13 

8 

1.2 

1.1 

48 

9.75  642 

18 

9.84  200 

27 

10.15  800 

9.91  442 

9 

12 

9 

1.4 

1.2 

49 

9.75  660 

18 

9.84  227 

27 

10.15  773 

9.91  433 

8 

11 

10 

1.5 

1.3 

50 

9.75  678 

18 

9.84  254 

26 

10.15  746 

9.91  425 

9 

10 

20 

3.0 

2.7 

51 

9.75  696 

18 

9.84  280 

27 

10.15  720 

9.91  416 

9 

9 

30 

4.5 

4.0 

52 

9.75  714 

19 

9.84  307 

27 

10.15  693 

9.91  407 

9 

8 

40 

6.0 

5.3 

53 

9.75  733 

18 

9.84  334 

27 

10.15  666 

9.91  398 

9 

7 

60 

7.5 

6.7 

54 

9.75  751 

18 

9 84  361 

27 

10.15  639 

9.91  389 

8 

6 

55 

9.75  769 

18 

9.84  388 

27 

10.15  612 

9.91  381 

9 

5 

56 

9 75  787 

18 

9.84  415 

27 

10.15  585 

9.91  372 

9 

4 

57 

9.75  805 

18 

9.84  442 

27 

10.15  558 

9.91  363 

9 

3 

58 

9.75  823 

18 

9.84  469 

27 

10.15  531 

9.91  354 

9 

2 

59 

9.75  841 

18 

9.84  496 

27 

10.15  504 

9.91  345 

9 

1 

60 

9.75  859 

9.84  523 

10.15  477 

9.91  336 
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L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

124°  (304°) 
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(235°)  55c 


Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


IS  (215°) (324°)  144 


/ 

L Sin 

d 

L Tan 

cd 

LCtn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.75 

859 

18 

9.84 

523 

27 

10.15  477 

9 91  336 

8 

60 

1 

975 

877 

18 

9.84 

550 

26 

10  15  450 

9 91  328 

9 

59 

2 

9.75 

895 

18 

9 84 

576 

27 

10  15  424 

9 91  319 

9 

58 

3 

9.75 

913 

18 

984 

603 

27 

10  15  397 

9 91  310 

9 

57 

4 

9.75 

931 

18 

9.84 

630 

27 

10.15  370 

9 91  301 

9 

56 

5 

9.75 

949 

18 

984 

657 

27 

10.15  343 

9.91  292 

9 

55 

6 

975 

967 

18 

984 

684 

27 

10.15  316 

9.91  283 

9 

54 

7 

9.75 

985 

18 

9 84 

711 

27 

10.15  289 

9 91  274 

8 

53 

n 

27  _26  18 

8 

9.76 

003 

18 

984 

738 

26 

10.15  262 

9 91  266 

9 

52 

0.4  0.4  0.3 

9 

9.76 

021 

18 

9.84 

764 

27 

10.15  236 

9.91  257 

9 

51 

2 

0.9  0.9  0.6 

10 

9.76 

039 

18 

984 

791 

27 

10.15  209 

9.91  248 

9 

50 

3 

4 

1.4  1.3  0.9 

1.8  1.7  1.2 

11 

9.76 

057 

18 

9 84 

818 

27 

10  15  182 

9 91  239 

9 

49 

12 

9.76 

075 

18 

9.84 

845 

27 

10  15  155 

9 91  230 

9 

48 

5 

2.2  2.2  1.5 

13 

9 76 

093 

18 

9 84 

872 

27 

10.15  128 

9.91  221 

9 

47 

6 

2.7  2.6  1.8 

14 

9.76 

111 

18 

9.84 

899 

26 

10.15  101 

9.91  212 

9 

46 

7 

3.2  3.0  2!l 

15 

9.76 

129 

17 

984 

925 

27 

10.15  075 

9.91  203 

9 

45 

8 

9 

3.6  3.5  2.4 

4.0  3.9  2.7 

16 

9.76 

14S 

18 

9.84 

952 

27 

10.15  048 

9.91  194 

9 

44 

17 

976 

164 

18 

984 

979 

27 

10.15  021 

9.91  185 

9 

43 

10 

4.5  4.3  3.0 

18 

9.76 

182 

18 

9.85 

006 

27 

10  14  994 

9.91  176 

9 

42 

20 

q n a 7 £ n 

19 

9.76 

200 

18 

9.85 

033 

26 

10.14  967 

9.91  167 

9 

41 

30 

13.5  13.0  9.0 

20 

9.76 

218 

18 

9.85 

059 

27 

10.14  941 

9.91  158 

9 

40 

40 

50 

18.0  17.3  12.0 

99  «;  9i  7 ten 

21 

9.76 

236 

17 

985 

086 

27 

10  14  914 

9.91  149 

8 

39 

22 

9.76 

253 

18 

9.85 

113 

27 

10.14  887 

9.91  141 

9 

38 

23 

9.76 

271 

18 

9.85 

140 

26 

10.14  860 

9.91  132 

9 

37 

n 

17  10 

24 

9.76 

289 

18 

9.85 

166 

27 

10.14  834 

9.91  123 

9 

36 

i 

0.3  Ti 

25 

9.76 

307 

17 

9.85 

193 

27 

10.14  807 

9.91  114 

9 

35 

2 

0.6  0.3 

26 

9.76 

324 

18 

9.85 

220 

27 

10.14  780 

9.91  105 

9 

34 

3 

0.8  0.5 

27 

9.76 

342 

18 

9.85 

247 

26 

10.14  753 

9.91  096 

9 

33 

4 

1.1  0.7 

28 

9 76 

360 

18 

9.85 

273 

27 

10.14  727 

9 91  087 

9 

32 

29 

9.76 

378 

17 

9.85 

300 

27 

10.14  700 

9.91  078 

9 

31 

6 

1.4  0.8 

6 

1.7  1.0 

30 

9.76 

395 

18 

9.85 

327 

27 

10.14  673 

9.91  069 

9 

30 

7 

2.0  1.2 

31 

976 

413 

18 

9.85 

354 

26 

10.14  646 

9.91  060 

9 

29 

8 

2.3  1.3 

32 

9.76 

431 

17 

9.85 

380 

27 

10.14  620 

9.91  051 

9 

28 

9 

2.6  1.5 

33 

9.76 

448 

18 

9.85 

407 

27 

10.14  593 

9.91  042 

9 

27 

34 

9.76 

466 

18 

9.85 

434 

26 

10.14  566 

9.91  033 

10 

26 

10 

20 

2.8  1.7 

5.7  3.3 

35 

9.76 

484 

17 

9.85 

460 

27 

10.14  540 

9.91  023 

9 

25 

30 

8.5  5.0 

36 

9 76 

501 

18 

9.85 

487 

27 

10.14  513 

9.91  014 

9 

24 

40 

11.3  6.7 

37 

9.76 

519 

18 

9.85 

514 

26 

10.14  486 

9.91  005 

9 

23 

60 

14.2  8.3 

38 

9.76 

537 

17 

9.85 

540 

27 

10.14  460 

9.90  996 

9 

22 

39 

9.76 

554 

18 

9.85 

567 

27 

10.14  433 

9.90  987 

9 

21 

// 

9 8 

40 

9.76 

572 

18 

9.85 

594 

26 

10.14  406 

9.90  978 

9 

20 

1 

0.2  0.1 

41 

9.76 

590 

17 

9.85 

620 

27 

10.14  380 

9.90  969 

9 

19 

2 

0.3  0.3 

42 

976 

607 

18 

9.85  647 

27 

10.14  353 

9.90  960 

9 

18 

3 

0.4  0.4 

43 

9.76 

625 

17 

9.85  674 

26 

10.14  326 

9.90  951 

9 

17 

4 

0.6  0.5 

44 

9.76 

642 

18 

9.85 

700 

27 

10.14  300 

9.90  942 

9 

16 

6 

0.8  0.7 

45 

9.76 

660 

17 

9.85 

727 

27 

10.14  273 

9.90  933 

9 

15 

6 

0.9  0.8 

46 

9 76 

677 

18 

9.85 

754 

26 

10.14  246 

9.90  924 

9 

14 

7 

1.0  0.9 

47 

9.76 

695 

17 

9.85 

780 

27 

10.14  220 

9.90  915 

9 

13 

8 

1.2  1.1 

48 

9 76 

712 

18 

9.85 

807 

27 

10.14  193 

9.90  906 

10 

12 

9 

1.4  1.2 

49 

9.76 

730 

17 

9.85 

834 

26 

10.14  166 

9.90  896 

9 

11 

10 

1.5  1.3 

50 

9.76 

747 

18 

9.85 

860 

27 

10.14  140 

9.90  887 

9 

10 

20 

3.0  2.7 

51 

9 76 

765 

17 

9.85 

887 

26 

10.14  113 

9.90  878 

9 

9 

30 

4.5  4.0 

52 

9.76 

782 

18 

9.85 

913 

27 

10.14  087 

9.90  869 

9 

8 

40 

6.0  5.3 

53 

976 

800 

17 

9.85 

940 

27 

10.14  060 

9.90  860 

9 

7 

60 

7.5  6.7 

54 

9.76 

817 

18 

9.85 

967 

26 

10.14  033 

9.90  851 

9 

6 

55 

9.76  835 

17 

9.85 

993 

27 

10.14  007 

9.90  842 

10 

5 

56 

9.76  852 

18 

986 

020 

26 

10.13  980 

9 90  832 

9 

4 

57 

9 76  870 

17 

9.86 

046 

27 

10.13  954 

9.90  823 

9 

3 

58 

9.76  887 

17 

986 

073 

27 

10.13  927 

9.90  814 

9 

2 

59 

9.76  904 

18 

9.86 

100 

26 

10.13  900 

9.90  805 

9 

1 

60 

9.76  922 

9.86 

126 

10.13  874 

9.90  796 

0 

/ 

l Cos 

d 

LCtn 

cd 

L Tan 

L Sin 

d 

/ 

Proportional  parts 
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Table  6.1  5 (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


36°  (216)  (323°)  143° 
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Table  6.15  (Confd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


37°  (217°) (322°)  142° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.77  946 

17 

9.87  711 

27 

10.12  289 

9.90  235 

10 

60 

1 

9 77  963 

17 

9.87  738 

26 

10.12  262 

9 90  225 

9 

59 

2 

9 77  980 

17 

9 87  764 

26 

10  12  236 

9.90  216 

10 

58 

3 

9.77  997 

16 

9 87  790 

27 

10  12  210 

9 90  206 

9 

57 

4 

9.78  013 

17 

9.87  817 

26 

10.12  183 

9 90  197 

10 

56 

S 

9 78  030 

17 

9.87  843 

26 

10.12  157 

9 90  187 

9 

55 

6 

9 78  047 

16 

9 87  869 

26 

10  12  131 

9 90  178 

10 

54 

7 

9 78  063 

17 

9.87  895 

27 

10  12  105 

9 90  168 

9 

53 

n 

27 

26 

8 

9 78  080 

17 

9 87  922 

26 

10.12  078 

9 90  159 

10 

52 

0.4 

0.4 

9 

9.78  097 

16 

9.87  948 

26 

10  12  052 

9.90  149 

10 

51 

2 

0.9 

0.9 

10 

9 78  113 

17 

9.87  974 

26 

10.12  026 

9.90  139 

9 

50 

3 

4 

1.4 
1 .8 

1.3 

1.7 

11 

9 78  130 

17 

9 88  000 

27 

10  12  000 

9 90  130 

10 

49 

12 

9.78  147 

16 

9 83  027 

26 

10.11  973 

9 90  120 

9 

48 

5 

2.2 

2.2 

13 

9 78  163 

17 

9 88  053 

26 

10.11  947 

9 90  111 

10 

47 

6 

2.7 

2.6 

14 

9.78  180 

17 

9.88  079 

26 

10.11  921 

9.90  101 

10 

46 

7 

3.2 

3.0 

15 

9.78  197 

16 

9.88  105 

26 

10.11  895 

9.90  091 

9 

45 

8 

g 

3.6 

4.0 

3.5 

3.9 

16 

9 78  213 

17 

9 88  131 

27 

10.11  869 

9.90  082 

10 

44 

17 

9 78  230 

16 

9 88  158 

26 

10.11  842 

9.90  072 

9 

43 

10 

4.5 

4.3 

18 

9 78  246 

17 

9.88  184 

26 

10.11  816 

9 90  063 

10 

42 

20 

9.0 

8.7 

19 

9.78  263 

17 

9.88  210 

26 

10.11  790 

9.90  053 

10 

41 

30 

13.5 

13.0 

20 

9.78  280 

16 

9.88  236 

26 

10.11  764 

9.90  043 

9 

40 

40 

50 

18.0 

22.5 

17.3 

21.7 

21 

9 78  296 

17 

9 88  262 

27 

10.11  738 

9.90  034 

10 

39 

22 

9.78  313 

16 

9 88  289 

26 

10.11  711 

9 90  024 

10 

38 

23 

9 78  329 

17 

9 88  315 

26 

10.11  685 

9.90  014 

9 

37 

n 

17 

16 

24 

9.78  346 

16 

9.88  341 

26 

10.11  659 

9.90  005 

10 

36 

1 

0.3 

0.3 

25 

9.78  362 

17 

9.88  367 

26 

10.11  633 

9.89  995 

10 

35 

2 

0.6 

0.5 

26 

9 78  379 

16 

9.88  393 

27 

10.11  607 

9.89  985 

9 

34 

3 

0.8 

0.8 

27 

9 78  395 

17 

9.88  420 

26 

10.11  580 

9.89  976 

10 

33 

4 

1.1 

1.1 

28 

9 78  412 

16 

9.88  446 

26 

10.11  554 

9.89  966 

10 

32 

29  | 

9.78  428 

17 

9.88  472 

26 

10.11  528 

9.89  956 

9 

31 

5 

6 

1 ^ 
1.7 

1.3 

1.6 

30 

9.78  445 

16 

9.88  498 

26 

10.11  502 

9.89  947 

10 

30 

7 

2.0 

1.9 

31 

9 78  461 

17 

9.88  524 

26 

10.11  476 

9.89  937 

10 

29 

8 

2.3 

2.1 

32 

9.78  478 

16 

9.88  550 

27 

10.11  450 

9.89  927 

9 

28 

9 

2.6 

2.4 

33 

9.78  494 

16 

9 88  577 

26 

10.11  423 

9.89  918 

10 

27 

34 

9.78  510 

17 

9.88  603 

26 

10.11  397 

9.89  908 

10 

26 

10 

2.8 

2.7 

20 

5.7 

5.3 

35 

9 78  527 

16 

9.88  629 

26 

10.11  371 

9.89  898 

10 

25 

30 

8.5 

8.0 

36 

9 78  543 

17 

9 88  655 

26 

10.11  345 

9.89  888 

9 

24 

40 

11.3 

10.7 

37 

9 78  560 

16 

9.88  681 

26 

10.11  319 

9.89  879 

10 

23 

50 

14.2 

13.3 

38 

' 9 78  576 

16 

9.88  707 

26 

10.11  293 

9 89  869 

10 

22 

39 

1 9 78  592 

17 

9.88  733 

26 

10.11  267 

9.89  859 

10 

21 

n 

10 

9 

40 

i 9 78  609 

16 

9.88  759 

27 

10.11  241 

9.89  849 

9 

20 

1 

0.2 

0.2 

41 

| 9.78  625 

17 

9.88  786 

26 

10.11  214 

9.89  840 

10 

19 

2 

0.3 

0.3 

42 

9 78  642 

16 

9 88  812 

26 

10.11  188 

9.89  830 

10 

18 

3 

0.5 

0.4 

43 

1 9.78  658 

16 

9 88  838 

26 

10.11  162 

9.89  820 

10 

17 

4 

0.7 

0.6 

44 

9.78  674 

17 

1 9.38  864 

26 

10.11  136 

9.89  810 

9 

16 

5 

0.8 

0.8 

45 

9.78  691 

16 

9.88  890 

26 

10.11  110 

9.89  801 

10 

15 

6 

1.0 

0.9 

46 

9 78  707 

16 

9.88  916 

26 

10.11  084 

9.89  791 

10 

14 

7 

1.2 

1.0 

47 

1 9 78  723 

16 

9 88  942 

26 

10.11  058 

9.89  781 

10 

13 

8 

1.3 

1.2 

48 

9 78  739 

17 

1 9 88  968 

26 

10.11  032 

9.89  771 

10 

12 

9 

1.5 

1.4 

49 

| 9.78  756 

16 

9.88  994 

26 

10.11  006 

9.89  761 

9 

11 

10 

1.7 

1.5 

50 

I 9.78  772 

16 

9.89  020 

26 

10.10  980 

9.89  752 

10 

10 

20 

3.3 

3.0 

51 

9 78  788 

17 

9 89  046 

27 

10.10  954 

9.89  742 

10 

9 

30 

5.0 

4.5 

52 

9 78  805 

16 

9 89  073 

26 

10.10  927 

9 89  732 

10 

8 

40 

6.7 

6.0 

53 

9 78  821 

16 

9 89  099 

26 

10.10  901 

9.89  722 

10 

7 

50 

8.3 

7.5 

54 

9 78  837 

16 

9.89  125 

26 

10.10  875 

9.89  712 

10 

6 

55 

1 9 78  853 

16 

1 9 89  151 

M 

10.10  849 

9 89  702 

9 

5 

56 

9 78  869 

17 

9 89  177 

26 

10.10  823 

9.89  693 

10 

4 

57 

9 78  886 

16 

i 9 89  203 

2t 

10.10  797 

9.89  683 

10 

3 

58 

9 78  902 

16 

1 9 89  229 

28 

10.10  771 

9.89  673 

10 

2 

59 

9.73  918 

16 

9 89  255 

28 

10.10  745 

9.89  663 

10 

1 

60 

j 9.78  934 

9 89  281 

10.10  719 

| 9.89  653 

0 

I / 

L Cos 

d 

LCtn 

cd 
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d 

/ 

Proportional  parts 
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Table  6.15  (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


38°  (218°) (321°)  141° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.78  934 

16 

9.89  281 

26 

10.10 

719 

9.89 

653 

10 

60 

9.78  950 

17 

9.89  307 

26 

10.10 

693 

9.89 

643 

10 

59 

2 

9.78  967 

16 

9.89  333 

26 

10.10 

667 

9.89 

633 

9 

58 

3 

9.78  983 

16 

9.89  359 

26 

10.10 

641 

9.89 

624 

10 

57 

4 

9.78  999 

16 

9.89  385 

26 

10.10 

615 

9.89 

614 

10 

56 

5 

9.79  015 

16 

9.89  411 

26 

10.10 

589 

9.89 

604 

10 

55 

6 

9.79  031 

16 

9.89  437 

26 

10.10 

563 

9.89 

594 

10 

54 

7 

9.79  047 

16 

9.89  463 

26 

10.10 

537 

989 

584 

10 

53 

ft 

26  25 

8 

9.79  063 

16 

9.89  489 

26 

10.10 

511 

9.89 

574 

10 

52 

1 

0.4  0.4 

9 

9.79  079 

16 

9.89  515 

26 

10.10 

485 

9.89 

564 

10 

51 

2 

0.9  0.8 

10 

9.79  095 

16 

9.89  541 

26 

10.10 

459 

9.89 

554 

10 

50 

3 

4 

1.3  1.2 

1.7  1.7 

11 

9.79  111 

17 

9.89  567 

26 

10.10 

433 

9.89 

544 

10 

49 

12 

9.79  128 

16 

9.89  593 

26 

10.10 

407 

9.89 

534 

10 

48 

5 

2.2  2.1 

13 

9.79  144 

16 

9.89  619 

26 

10.10 

381 

9.89 

524 

10 

47 

0 

2.6  2.5 

14 

9.79  160 

16 

9.89  645 

26 

10.10 

355 

9.89 

514 

10 

46 

7 

3.0  2.9 

15 

9.79  176 

16 

9.89  671 

26 

10.10 

329 

9.89 

504 

9 

45 

8 

9 

3.5  3.3 

3.9  3.8 

16 

9.79  192 

16 

9.89  697 

26 

10.10 

303 

9.89 

495 

10 

44 

17 

9.79  208 

16 

9.89  723 

26 

10.10 

277 

9.89 

485 

10 

43 

10 

4.3  4.2 

18 

9.79  224 

16 

9.89  749 

26 

10.10 

251 

9.89 

475 

10 

42 

20 

8.7  8.3 

19 

9.79  240 

16 

9.89  775 

26 

10.10 

225 

9.89 

465 

10 

41 

30 

13.0  12.5 

20 

9.79  256 

16 

9.89  801 

26 

10.10 

199 

9.89 

455 

10 

40 

40 

50 

17.3  16.7 

21.7  20.8 

21 

9.79  272 

16 

9.89  827 

26 

10.10 

173 

9.89 

445 

10 

39 

22 

9.79  288 

16 

9.89  853 

26 

10.10 

147 

9.89 

435 

10 

38 

23 

9.79  304 

15 

9.89  879 

26 

10.10 

121 

9.89 

425 

10 

37 

tt 

17  16  15 

24 

9.79  319 

16 

9.89  905 

26 

10.10 

095 

9.89 

415 

10 

36 

1 

o!  ~oi3  ~o5 

25 

9.79  335 

16 

9.89  931 

26 

10.10 

069 

9.89 

405 

10 

35 

2 

0.6  0.5  0.5 

26 

9.79  351 

16 

9.89  957 

26 

10.10 

043 

9.89 

395 

10 

34 

3 

0.8  0.8  0.8 

27 

9.79  367 

16 

9.89  983 

26 

10.10 

017 

9.89 

385 

10 

33 

4 

1.1  1.1  1.0 

28 

9.79  383 

16 

9.90  009 

26 

10.09 

991 

9.89 

375 

11 

32 

29 

9.79  399 

16 

9.90  035 

26 

10.09 

965 

9.89 

364 

10 

31 

5 

1.4  1.3  1.2 

6 

1.7  1.6  1.5 

30 

9.79  415 

16 

9.90  061 

25 

10.09 

939 

9.89 

354 

10 

30 

7 

2.0  1.9  1.8 

31 

9.79  431 

16 

9.90  086 

26 

10.09 

914 

9.89 

344 

10 

29 

8 

2.3  2.1  2.0 

32 

9.79  447 

16 

9.90  112 

26 

10.09 

888 

9.89 

334 

10 

28 

9 

2.6  2.4  2.2 

33 

9.79  463 

15 

9.90  138 

26 

10.09 

862 

9.89 

324 

10 

27 

34 

9.79  478 

16 

9.90  164 

26 

10.09 

836 

9.89 

314 

10 

26 

10 

2.8  2.7  2.5 

20 

5.7  5.3  5.0 

35 

9.79  494 

16 

9.90  190 

26 

10.09 

810 

9.89 

304 

10 

25 

30 

8.5  8.0  7.5 

36 

9.79  510 

16 

9 .90  216 

26 

10.09 

784 

9.89 

294 

10 

24 

40 

11.3  10.7  10.0 

37 

9.79  526 

16 

9.90  242 

26 

10.09 

758 

9.89 

284 

10 

23 

50 

14.2  13.3  12.5 

38 

9.79  542 

16 

9.90  268 

26 

10.09 

732 

9.89 

274 

10 

22 

39 

9.79  558 

15 

9 90  294 

26 

10.09 

706 

9.89 

264 

10 

21 

// 

11  10  9 

40 

9.79  573 

16 

9.90  320 

26 

10.09 

680 

9.89 

254 

10 

20 

1 

0.2  0.2  0.2 

41 

9.79  589 

16 

9.90  346 

25 

10.09 

654 

9.89 

244 

11 

19 

2 

0.4  0.3  0.3 

42 

9.79  605 

16 

9.90  371 

26 

10.09  629 

9.89 

233 

10 

18 

3 

0.6  0.5  0.4 

43 

9.79  621 

15 

9.90  397 

26 

10.09  603 

9.89 

223 

10 

17 

4 

0.7  0.7  0.6 

44 

9.79  636 

16 

9.90  423 

26 

10.09 

577 

9.89 

213 

10 

16 

5 

0.9  0.8  0.8 

45 

9.79  652 

16 

9.90  449 

26 

10.09 

551 

9.89 

203 

10 

15 

6 

1.1  1.0  0.9 

46 

9.79  668 

16 

9.90  475 

26 

10.09 

525 

9.89 

193 

10 

14 

7 

1.3  1.2  1.0 

47 

9.79  684 

15 

9.90  501 

26 

10.09 

499 

9.89 

183 

10 

13 

8 

1.5  1.3  1.2 

48 

9.79  699 

16 

9.90  527 

26 

10.09 

473 

9.89 

173 

11 

12 

9 

1.6  1.5  1.4 

49 

9.79  715 

16 

9.90  553 

25 

10.09 

447 

9.89 

162 

10 

11 

10 

1.8  1.7  1.5 

50 

9.79  731 

15 

9.90  578 

26 

10.09 

422 

9.89 

152 

10 

10 

20 

3.7  3.3  3.0 

51 

9.79  746 

16 

9 90  604 

26 

10.09 

396 

9.89 

142 

10 

9 

30 

5.5  5.0  4.5 

52 

9.79  762 

16 

9.90  630 

26 

10.09 

370 

9.89 

132 

10 

8 

40 

7.3  6.7  6.0 

53 

9.79  778 

15 

9.90  656 

26 

10.09 

344 

9.89 

122 

10 

7 

50 

9.2  8.3  7.5 

54 

9.79  793 

16 

9.90  682 

26 

10.09 

318 

9.89 

112 

11 

6 

55 

9.79  809 

16 

9.90  708 

26 

10.09 

292 

9.89 

101 

10 

5 

56 

9.79  825 

15 

9.90  734 

25 

10.09 

266 

9.89 

091 

10 

4 

57 

9.79  840 

16 

9.90  759 

26 

10.09 

241 

9.89 

081 

10 

3 

58 

9.79  856 

16 

9.90  785 

26 

10.09 

215 

9.89 

071 

11 

2 

59 

9.79  872 

15 

9.90  811 

26 

10.09 

189 

9.89 

060 

10 

1 

60 

9.79  887 

9.90  837 

10.09 

163 

9.89 

050 

0 

/ 

L Cos 

d 

LCtn 

c d 
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d 

/ 

Proportional  parts 

128°  (308°)  (231°)  51° 
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Table  6.1  5 (Cont’d) 


COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


129  (309  ) 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


40°  (220°) (319°)  139° 


t 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

i 

Proportional  parts 

0 

9.80  807 

15 

9.92  381 

26 

10.07  619 

9.88  425 

10 

60 

1 

9.80  822 

15 

9.92  407 

26 

10.07  593 

9.88  415 

11 

59 

2 

9.80  837 

15 

9.92  433 

25 

10.07  567 

9.88  404 

10 

58 

3 

9.80  852 

15 

9.92  458 

26 

10.07  542 

9.88  394 

ii 

57 

4 

9.80  867 

15 

9.92  484 

26 

10.07  516 

9.88  383 

ii 

56 

5 

9.80  882 

15 

9.92  510 

25 

10.07  490 

9.88  372 

10 

55 

6 

9.80  897 

15 

9 92  535 

26 

10.07  465 

9.88  362 

ii 

54 

7 

9.80  912 

15 

9.92  561 

26 

10.07  439 

9.88  351 

ii 

53 

// 

26 

25 

8 

9.80  927 

15 

9.92  587 

25 

10.07  413 

9.88  340 

10 

52 

1 

2 

0.4 

0.4 

9 

9.80  942 

15 

9.92  612 

26 

10.07  388 

9.88  330 

ii 

51 

0.9 

0.8 

10 

9.80  957 

15 

9.92  638 

25 

10.07  362 

9.88  319 

ii 

50 

3 

4 

1.3 

1.7 

1.2 

1.7 

11 

9.80  972 

15 

9.92  663 

26 

10.07  337 

9.88  308 

10 

49 

12 

9.80  987 

15 

9.92  689 

26 

10.07  311 

9.88  298 

11 

48 

5 

2.2 

2.1 

13 

9.81  002 

15 

9.92  715 

25 

10.07  285 

9.88  287 

11 

47 

6 

2.6 

2.5 

14 

9.81  017 

15 

9.92  740 

26 

10.07  260 

9.88  276 

10 

46 

7 

s!o 

2.9 

15 

9.81  032 

15 

9.92  766 

26 

10.07  234 

9.88  266 

11 

45 

8 

9 

3.5 

3.9 

3.3 

3.8 

16 

9.81  047 

14 

9.92  792 

25 

10.07  208 

9.88  255 

11 

44 

17 

9.81  061 

15 

9.92  817 

26 

10.07  183 

9.88  244 

10 

43 

10 

4.3 

4.2 

18 

9.81  076 

15 

9.92  843 

25 

10.07  157 

9.88  234 

11 

42 

20 

8.7 

8.3 

12.5 

19 

9.81  091 

15 

9.92  868 

26 

10.07  132 

9.88  223 

11 

41 

30 

13.0 

20 

9.81  106 

15 

9.92  894 

26 

10.07  106 

9.88  212 

11 

40 

40 

SO 

17.3 

21.7 

16.7 

20.8 

21 

9.81  121 

15 

9.92  920 

25 

10.07  080 

9.88  201 

10 

39 

22 

9.81  136 

15 

9.92  945 

26 

10.07  055 

9.88  191 

11 

38 

23 

9.81  151 

15 

9.92  971 

25 

10.07  029 

9.88  180 

11 

37 

// 

15 

14 

24 

9.81  166 

14 

9.92  996 

26 

10.07  004 

9.88  169 

11 

36 

1 

0.2 

0.2 

25 

9.81  180 

15 

9.93  022 

26 

10.06  978 

9.88  158 

10 

35 

2 

0.5 

0.5 

26 

9.81  195 

15 

9.93  048 

25 

10.06  952 

9.88  148 

11 

34 

3 

0.8 

0.7 

27 

9.81  210 

15 

9.93  073 

26 

10.06  927 

9.88  137 

11 

33 

4 

1.0 

0.9 

28 

9.81  225 

15 

9.93  099 

25 

10.06  901 

9.88  126 

11 

32 

1.2 

1.2 

29 

9.81  240 

14 

9.93  124 

26 

10.06  876 

9.88  115 

10 

31 

5 

6 

1.5 

1.4 

30 

9.81  254 

15 

9.93  150 

25 

10.06  850 

9.88  105 

11 

30 

7 

1.8 

1.6 

31 

9.81  269 

15 

9.93  175 

26 

10.06  825 

9.88  094 

11 

29 

8 

2.0 

1.9 

32 

9.81  284 

15 

9.93  201 

26 

10.06  799 

9.88  083 

11 

28 

9 

2.2 

2.1 

33 

9.81  299 

15 

9.93  227 

25 

10.06  773 

9.88  072 

11 

27 

10 

2.5 

2.3 

34 

9.81  314 

14 

9.93  252 

26 

10.06  748 

9.88  061 

10 

26 

20 

5.0 

4.7 

35 

9.81  328 

15 

9.93  278 

25 

10.06  722 

9.88  051 

11 

25 

30 

7.5 

7.0 

36 

9.81  343 

15 

9.93  303 

26 

10.06  697 

9.88  040 

11 

24 

40 

10.0 

9.3 

37 

9.81  358 

14 

9.93  329 

25 

10.06  671 

9.88  029 

11 

23 

SO 

12.5 

11.7 

38 

9.81  372 

15 

9.93  354 

26 

10.06  646 

9.88  018 

11 

22 

39 

9 81  387 

15 

9.93  380 

26 

10.06  620 

9.88  007 

11 

21 

n 

11 

10 

40 

9.81  402 

15 

9.93  406 

25 

10.06  594 

9.87  996 

11 

20 

1 

(Ti 

(Ti 

41 

9.81  417 

14 

9.93  431 

26 

10.06  569 

9.87  985 

10 

19 

2 

0.4 

0.3 

42 

9.81  431 

15 

9.93  457 

25 

10.06  543 

9.87  975 

11 

18 

3 

0.6 

0.5 

43 

9.81  446 

15 

9.93  482 

26 

10.06  518 

9.87  964 

11 

17 

4 

0.7 

0.7 

44 

9.81  461 

14 

9.93  508 

25 

10.06  492 

9.87  953 

11 

16 

5 

0.9 

0.8 

45 

9.81  475 

15 

9.93  533 

26 

10.06  467 

9.87  942 

11 

15 

6 

1.1 

1.0 

46 

9.81  490 

15 

9.93  559 

25 

10.06  441 

9.87  931 

11 

14 

7 

1.3 

1.2 

47 

9.81  505 

14 

9.93  584 

26 

10.06  416 

9.87  920 

11 

13 

8 

1.5 

1.3 

48 

9.81  519 

15 

9.93  610 

26 

10.06  390 

9.87  909 

11 

12 

9 

1.6 

1.5 

49 

9.81  534 

15 

9.93  636 

25 

10.06  364 

9.87  898 

11 

11 

10 

1.8 

1.7 

50 

9.81  549 

14 

9.93  661 

26 

10.06  339 

9.87  887 

10 

10 

20 

3.7 

3.3 

51 

9.81  563 

15 

9.93  687 

25 

10.06  313 

9.87  877 

11 

9 

30 

5.5 

5.0 

52 

9.81  578 

14 

9.93  712 

26 

10.06  288 

9.87  866 

11 

8 

40 

7.3 

6.7 

53 

9.81  592 

15 

9.93  738 

25 

10.06  262 

9.87  855 

11 

7 

60 

9.2 

8.3 

54 

9.81  607 

15 

9.93  763 

26 

10.06  237 

9.87  844 

11 

6 

55 

9.81  622 

14 

9.93  789 

25 

10.06  211 

9.87  833 

11 

5 

56 

9.81  636 

15 

9.93  814 

26 

10.06  186 

9.87  822 

11 

4 

57 

9.81  651 

14 

9.93  840 

25 

10.06  160 

9.87  811 

11 

3 

58 

9.81  665 

15 

9.93  865 

26 

10.06  135 

9.87  800 

11 

2 

59 

9.81  680 

14 

9.93  891 

25 

10.06  109 

9.87  789 

11 

1 

60 

9.81  694 

9.93  916 

10.06  084 

9.87  778 

0 

/ 

L Cos 

d 

LCtn 

c d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

130°  (310°)  (229°)  49° 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


41°  (221°) (318°)  138° 


/ 

L Sin 

d 

L Tan 

c d 

LCtn 

L Cos 

d 

t 

Proportional  parts 

0 

9.81  694 

15 

9.93 

916 

26 

10.06 

084 

987 

778 

11 

60 

1 

9.81  709 

14 

9.93 

942 

25 

10.06 

058 

987 

767 

11 

59 

2 

9.81  723 

15 

9.93 

967 

26 

1006 

033 

9.87 

756 

11 

58 

3 

9 81  738 

14 

9.93 

993 

25 

10,06 

007 

9.87 

745 

11 

57 

4 

9.81  752 

15 

9.94 

018 

26 

10.05 

982 

9.87 

734 

11 

56 

5 

9.81  767 

14 

9.94 

044 

25 

10.05 

956 

9.87 

723 

11 

55 

6 

9.81  781 

15 

9.94 

069 

26 

1005 

931 

9.87 

712 

11 

54 

7 

9.81  796 

14 

9.94 

095 

25 

10.05 

905 

9.87 

701 

11 

53 

u 

26 

25 

8 

9.81  810 

15 

9 94 

120 

26 

10.05 

880 

9.87 

690 

11 

52 

\ 

0.4 

0.4 

9 

9.81  825 

14 

9.94 

146 

25 

10.05 

854 

9.87 

679 

11 

51 

2 

0.9 

0.8 

10 

981  839 

15 

9.94 

171 

26 

10.05 

829 

9.87 

668 

11 

50 

3 

4 

1.3 
1 .7 

1.2 
1 .7 

11 

9.81  854 

14 

9.94 

197 

25 

10.05 

803 

9.87 

657 

11 

49 

12 

9 81  868 

14 

994 

222 

26 

10.05 

778 

9.87 

646 

11 

48 

g 

2.2 

2.1 

13 

9.81  882 

15 

9.94 

248 

25 

10  05 

752 

9.87 

635 

11 

47 

6 

2.6 

2.5 

14 

9.81  897 

14 

9.94 

273 

26 

10.05 

727 

9.87 

624 

11 

46 

7 

3.0 

2.9 

15 

981  911 

15 

994 

299 

25 

10.05 

701 

9.87 

613 

12 

45 

8 

g 

3.5 

3.9 

3.3 

3.8 

16 

9.81  926 

14 

994 

324 

26 

10.05 

676 

9.87 

601 

11 

44 

17 

9 81  940 

15 

994 

350 

25 

10.05 

650 

9.87 

590 

11 

43 

10 

4.3 

4.2 

18 

9 81  955 

14 

9.94 

375 

26 

10.05 

625 

9.87 

579 

11 

42 

20 

8.7 

8.3 

19 

9.81  969 

14 

9.94 

401 

25 

10.05 

599 

9.87 

568 

11 

41 

30 

13.0 

12.5 

20 

9 81  983 

15 

9.94 

426 

26 

10.05 

574 

9.87 

557 

11 

40 

40 

60 

17.3 

21.7 

16.7 

20.8 

21 

9.81  998 

14 

9.94 

452 

25 

10.05 

548 

9.87 

546 

11 

39 

22 

9 82  012 

14 

9.94 

477 

26 

10.05 

523 

9.87 

535 

11 

38 

23 

9 82  026 

15 

9.94 

503 

25 

10.05 

497 

9.87 

524 

11 

37 

n 

15 

14 

24 

9.82  041 

14 

9.94 

528 

26 

10.05 

472 

9.87 

513 

12 

36 

1 

0.2 

0.2 

25 

9 82  055 

14 

994 

554 

25 

10.05 

446 

9.87 

501 

11 

35 

2 

0.5 

0.5 

26 

9.82  069 

15 

9.94 

579 

25 

10.05 

421 

9.87 

490 

11 

34 

3 

0.8 

0.7 

27 

9 82  084 

14 

994 

604 

26 

10  05 

396 

9.87 

479 

11 

33 

4 

1.0 

0.9 

28 

9.82  098 

14 

9.94 

630 

25 

10.05 

370 

9.87 

468 

11 

32 

29 

9.82  112 

14 

9.94 

655 

26 

10.05 

345 

9.87 

457 

11 

31 

6 

1.2 

1.2 

6 

1 .5 

1.4 

30 

9.82  126 

15 

9.94 

681 

25 

10.05 

319 

9.87 

446 

12 

30 

7 

1.8 

1.6 

31 

9.82  141 

14 

9.94 

706 

26 

10.05 

294 

9.87 

434 

11 

29 

8 

2.0 

1.9 

32 

9 82  155 

14 

9.94 

732 

25 

10.05 

268 

9.87 

423 

11 

28 

9 

2.2 

2.1 

33 

9.82  169 

15 

9.94 

757 

26 

10.05 

243 

9.87 

412 

11 

27 

34 

9.82  184 

14 

9.94 

783 

25 

10.05 

217 

9.87 

401 

11 

26 

10 

2.5 

2.3 

20 

5.0 

4.7 

35 

9.82  198 

14 

9.94 

808 

26 

10.05 

192 

9.87 

390 

12 

25 

30 

7.5 

7.0 

36 

9 82  212 

14 

9.94 

834 

25 

10.05 

166 

9.87 

378 

11 

24 

40 

10.0 

9.3 

37 

9 82  226 

14 

9.94 

859 

25 

10.05 

141 

9.87 

367 

11 

23 

50 

12.5 

11.7 

38 

9.82  240 

15 

9.94 

884 

26 

10.05 

116 

9.87 

356 

11 

22 

39 

9.82  255 

14 

9.94 

910 

25 

10.05 

090 

9.87 

345 

11 

21 

H 

12 

11 

40 

9.82  269 

14 

9.94 

935 

26 

10.05 

065 

9.87 

334 

12 

20 

1 

0.2 

0.2 

41 

9.82  283 

14 

9.94 

961 

25 

10.05 

039 

9.87 

322 

11 

19 

2 

0.4 

0.4 

42 

9 82  297 

14 

9.94 

986 

26 

10.05 

014 

9.87 

311 

11 

18 

3 

0.6 

0.6 

43 

9.82  311 

is  1 

9.95 

012 

25 

10.04 

988 

9.87 

300 

12 

17 

4 

0.8 

0.7 

44 

9.82  326 

14 

9.95  037 

25 

10.04 

963 

9.87 

288 

11 

16 

6 

1.0 

0.9 

45 

9.82  340 

14 

9.95 

062 

26 

10.04 

938 

9.87 

277 

11 

15 

6 

1.2 

1.1 

46 

9 82  354 

14 

9.95 

C 88 

25 

10.04 

912 

9.87 

266 

11 

14 

7 

1.4 

1.3 

47 

9.82  368 

14 

9.95 

113 

26 

10.04 

887 

9.87 

255 

12 

13 

8 

1.6 

1.5 

48 

9 82  382 

14 

9.95 

139 

25 

10.04 

861 

9.87 

243 

11 

12 

9 

1.8 

1.6 

49 

9.82  3% 

14 

9.95 

164 

26 

10.04 

836 

9.87 

232 

11 

11 

10 

2.0 

1.8 

50 

9 82  410 

14 

9.95 

190 

25 

10.04 

810 

9.87 

221 

12 

10 

20 

4.0 

3.7 

51 

9 82  424 

15 

995 

215 

25 

10.04 

785 

9.87 

209 

11 

9 

30 

6.0 

5.5 

52 

9 82  439 

14 

995 

240 

26 

1004 

760 

9.87 

198 

11 

8 

40 

8.0 

7.3 

53 

9 82  453 

14 

9.95 

266 

25 

10.04 

734 

9.87 

187 

12 

7 

50 

10.0 

9.2 

54 

9.82  467 

14 

9.95 

291 

26 

10.04 

709 

9.87 

175 

11 

6 

55 

9 82  481 

14 

995 

317 

25 

10.04 

683 

9.87 

164 

11 

5 

56 

9 82  495 

14 

995 

342 

26 

10.04 

658 

9.87 

153 

12 

4 

57 

9 82  509 

14 

995 

368 

25 

10.04 

632 

9.87 

141 

11 

3 

58 

9 82  523 

14 

995 

393 

25 

10.04 

607 

9.87 

130 

11 

2 

59 

9.82  537 

14 

9.95  418 

26 

10.04 

582 

9.87 

119 

12 

1 

60 

9.82  551 

9.95  444 

10.04 

556 

9.87 

107 

0 

! 
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d 
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Table  6.15  (Cont’d) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


42°  (222°) (317°)  137° 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

/ 

Proportional  parts 

0 

9.82 

551 

14 

9.95 

444 

25 

10.04 

556 

9.87 

107 

11 

60 

1 

9.82 

565 

14 

9.95 

469 

26 

10.04 

531 

9.87 

096 

11 

59 

2 

9.82 

579 

14 

9.95 

495 

25 

10.04 

505 

9.87 

085 

12 

58 

3 

9.82 

593 

14 

9.95 

520 

25 

10.04 

480 

9.87 

073 

11 

57 

4 

9.82 

607 

14 

9.95 

545 

26 

10.04 

455 

9.87 

062 

12 

56 

5 

9.82 

621 

14 

9.95 

571 

25 

10.04 

429 

9.87 

050 

11 

55 

6 

9.82 

635 

14 

9.95 

596 

26 

10.04 

404 

9.87 

039 

11 

54 

7 

9.82 

649 

14 

9.95 

622 

25 

10.04 

378 

9.87 

028 

12 

53 

u 

26 

25 

8 

9.82 

663 

14 

9.95 

647 

25 

10.04 

353 

9.87 

016 

11 

52 

1 

n a 

9 

9.82 

677 

14 

9.95 

672 

26 

10.04 

328 

9.87 

005 

12 

51 

1 

2 

0.9 

0.8 

10 

9.82 

691 

14 

9.95 

698 

25 

10.04 

302 

9.86 

993 

11 

50 

3 

4 

1.3 
1 .7 

1.2 
1 .7 

11 

9.82 

705 

14 

9.95 

723 

25 

10.04 

277 

9.86 

982 

12 

49 

12 

9.82 

719 

14 

9.95 

748 

26 

10.04 

252 

9.86 

970 

11 

48 

c 

ft  9 

9 1 

13 

9.82 

733 

14 

9.95 

774 

25 

10.04 

226 

9.86 

959 

12 

47 

o 

c 

C..C 

9 £ 

9 £ 

14 

9.82 

747 

14 

9.95 

799 

26 

10.04 

201 

9.86 

947 

11 

46 

u 

7 

t . o 

3.0 

fc.O 

2.9 

15 

9.82 

761 

14 

9.95 

825 

25 

10.04 

175 

9.86 

936 

12 

45 

8 

9 

3.5 

O Q 

3.3 

3.8 

16 

9.82 

775 

13 

9.95 

850 

25 

10.04 

150 

9.86 

924 

11 

44 

o . J 

17 

9.82 

788 

14 

9.95 

875 

26 

10.04 

125 

9.86 

913 

11 

43 

in 

A ■» 

A 9 

18 

9.82 

802 

14 

9.95 

901 

25 

10.04 

099 

9.86 

902 

12 

42 

1 u 
20 

..o 

8.7 

H .C 

ft  ft 

19 

9.82 

816 

14 

9.95 

926 

26 

10.04 

074 

9.86 

890 

11 

41 

30 

13.0 

0.0 

12.5 

20 

9.82 

830 

14 

9.95 

952 

25 

10.04 

048 

9.86 

879 

12 

40 

40 

50 

17.3 
21 .7 

16.7 

20.8 

21 

9.82 

844 

14 

9.95 

977 

25 

10.04 

023 

9.86 

867 

12 

39 

22 

9.82 

858 

14 

9.96 

002 

26 

10.03 

998 

9.86 

855 

11 

38 

23 

9.82 

872 

13 

9.96 

028 

25 

10.03 

972 

9.86 

844 

12 

37 

II 

14 

13 

24 

9.82 

885 

14 

9.96 

053 

25 

10.03 

947 

9.86 

832 

11 

36 

1 

~0^2 

"o^2 

25 

9.82 

899 

14 

9.96 

078 

26 

10.03 

922 

9.86 

821 

12 

35 

2 

0.5 

0.4 

26 

9.82 

913 

14 

9.96 

104 

25 

10.03 

896 

9.86 

809 

11 

34 

3 

0.7 

0.6 

27 

9.82 

927 

14 

9.96 

129 

26 

10.03 

871 

9.86 

798 

12 

33 

4 

0.9 

0.9 

28 

9.82 

941 

14 

9.96 

155 

25 

10.03 

845 

9.86 

786 

11 

32 

29 

9.82 

955 

13 

9.96 

180 

25 

10.03 

820 

9.86 

775 

12 

31 

5 

1.2 

1.1 

6 

1.4 

1.3 

30 

9.82 

968 

14 

9.96 

205 

26 

10.03 

795 

9.86 

763 

11 

30 

7 

1.6 

1.5 

31 

9.82 

982 

14 

9.96 

231 

25 

10.03 

769 

9.86 

752 

12 

29 

8 

1.9 

1.7 

32 

9.82 

996 

14 

9.96 

256 

25 

10.03 

744 

9.86 

740 

12 

28 

9 

2.1 

2.0 

33 

9.83 

010 

13 

9.96 

281 

26 

10.03 

719 

9.86 

728 

11 

27 

34 

9.83 

023 

14 

9.96 

307 

25 

10.03 

693 

9.86 

717 

12 

26 

10 

2.3 

2.2 

20 

4.7 

4.3 

35 

9.83 

037 

14 

9.96 

332 

25 

10.03 

668 

9.86 

705 

11 

25 

30 

7.0 

6.5 

36 

9.83 

051 

14 

9.96 

357 

26 

10.03 

643 

9.86 

694 

12 

24 

40 

9.3 

8.7 

37 

9.83 

065 

13 

9.96 

383 

25 

10.03 

617 

9.86 

682 

12 

23 

50 

11.7 

10.8 

38 

9.83 

078 

14 

9.96 

408 

25 

10.03 

592 

9.86 

670 

11 

22 

39 

9.83 

092 

14 

9.96 

433 

26 

10.03 

567 

9.86 

659 

12 

21 

II 

12 

11 

40 

9.83 

106 

14 

9.96 

459 

25 

10.03 

541 

9.86 

647 

12 

20 

1 

~(h2 

0^2 

41 

9.83 

120 

13 

9.96 

484 

26 

10.03 

516 

9.86 

635 

11 

19 

2 

0.4 

0.4 

42 

9.83 

133 

14 

9.96 

510 

25 

10.03 

490 

9.86 

624 

12 

18 

3 

0.6 

0.6 

43 

9.83 

147 

14 

9.96 

535 

25 

10.03 

465 

9.86 

612 

12 

17 

4 

0.8 

0.7 

44 

9.83 

161 

13 

9.96 

560 

26 

10.03 

440 

9.86 

600 

11 

16 

6 

1.0 

0.9 

45 

9.83 

174 

14 

9.96 

586 

25 

10.03 

414 

9.86 

589 

12 

15 

6 

1.2 

1.1 

46 

9.83 

188 

14 

9.96 

611 

25 

10.03 

389 

9.86 

577 

12 

14 

7 

1.4 

1.3 

47 

9.83 

202 

13 

9.96 

636 

26 

10.03 

364 

9.86 

565 

11 

13 

8 

1.6 

1.5 

48 

9.83 

215 

14 

9.96 

662 

25 

10.03 

338 

9.86 

554 

12 

12 

9 

1.8 

1.6 

49 

9.83 

229 

13 

9.96 

687 

25 

10.03 

313 

9.86 

542 

12 

11 

10 

2.0 

1.8 

50 

9.83 

242 

14 

9.96 

712 

26 

10.03 

288 

9.86 

530 

12 

10 

20 

4.0 

3.7 

51 

9.83 

256 

14 

9.96 

738 

25 

10.03 

262 

9.86 

518 

11 

9 

30 

6.0 

6.5 

52 

9.83 

270 

13 

9.96 

763 

25 

10.03 

237 

9.86 

507 

12 

8 

40 

8.0 

7.3 

53 

9.83 

283 

14 

9.96 

788 

26 

10.03 

212 

9.86 

495 

12 

7 

50 

10.0 

9.2 

54 

9.83 

297 

13 

9.96 

814 

25 

10.03 

186 

9.86 

483 

11 

6 

55 

9.83 

310 

14 

9.96 

839 

25 

10.03 

161 

9.86 

472 

12 

5 

56 

9.83 

324 

14 

9.96 

864 

26 

10.03 

136 

9.86 

460 

12 

4 

57 

9.83 

338 

13 

9.96 

890 

25 

10.03 

110 

9.86 

448 

12 

3 

58 

9.83 

351 

14 

9.96 

915 

25 

10.03 

085 

9.86 

436 

11 

2 

59 

9.83 

365 

13 

9.96 

940 

26 

10.03 

060 

9.86 

425 

12 

1 

60 

9.83 

378 

9.96 

966 

10.03 

034 

9.86 

413 

0 

/ 
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d 
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(227°)  47‘ 


Table  6.1  5 (Cont'd) 

COMMON  LOGARITHMS  OF  TRIGONOMETRIC  FUNCTIONS 


43°  (223°) (316)  136- 


/ 

L Sin 

d 

L Tan 

c d 

L Ctn 

L Cos 

d 

/ 

Proportional  parts 

0 

9 83  378 

14 

9 96  966 

25 

10.03  034 

9 86  413 

12 

60 

1 

9 83  392 

13 

9 96  991 

25 

10  03  009 

9 86  401 

12 

59 

2 

9 83  405 

14 

9 97  016 

26 

10  0?  984 

9 86  389 

12 

58 

3 

9 83  419 

13 

9 97  042 

25 

10.02  958 

9.86  377 

11 

57 

4 

9 83  432 

14 

9.97  067 

25 

10.02  933 

9.86  366 

12 

56 

5 

9 83  446 

13 

9.97  092 

26 

10.02  908 

9 86  354 

12 

55 

6 

9 83  459 

14 

9 97  118 

25 

10  02  882 

9 86  342 

12 

54 

7 

9 83  473 

13 

9.97  143 

25 

10  02  857 

9 86  330 

12 

53 

// 

26 

25 

8 

9 83  486 

14 

9 97  168 

25 

10  02  832 

9 86  318 

12 

52 

1 

0.4 

0.4 

9 

9 83  500 

13 

9.97  193 

26 

10  02  807 

9.86  306 

11 

51 

2 

0.9 

0.8 

10 

9 83  513 

14 

9.97  219 

25 

10.02  781 

9 86  295 

12 

50 

3 

4 

1.3 

1.7 

1.2 

1.7 

11 

9 83  527 

13 

9 97  244 

25 

10  02  756 

9 86  283 

12 

49 

12 

9 83  540 

14 

9.97  269 

26 

10  02  731 

9.86  271 

12 

48 

5 

2.2 

2.1 

13 

9 83  554 

13 

9.97  295 

25 

10  02  705 

9 86  259 

12 

47 

6 

2.6 

2.5 

14 

9.83  567 

14 

9 97  320 

25 

10.02  680 

9.86  247 

12 

46 

7 

3.0 

2.9 

15 

9 83  581 

13 

9.97  345 

26 

10.02  655 

9.86  235 

12 

45 

8 

9 

3.6 

3.9 

3.3 

3.8 

16 

9 83  594 

14 

9 97  371 

25 

10  02  629 

9 86  223 

12 

44 

17 

9 83  608 

13 

9.97  396 

25 

10  02  604 

9 86  211 

11 

43 

10 

4.3 

4.2 

18 

9 83  621 

13 

9.97  421 

26 

10  02  579 

9 86  200 

12 

42 

20 

8.7 

8.3 

19 

9.83  634 

14 

9.97  447 

25 

10.02  553 

9.86  188 

12 

41 

30 

13.0 

12.5 

40 

17.3 

16.7 

20 

9 83  648 

13 

9.97  472 

25 

10.02  528 

9.86  176 

12 

40 

60 

21.7 

20.8 

21 

9 83  661 

13 

9.97  497 

26 

10.02  503 

9.86  164 

12 

39 

22 

9 83  674 

14 

9.97  523 

25 

10.02  477 

9.86  152 

12 

38 

23 

9 83  688 

13 

9.97  548 

25 

10.02  452 

9.86  140 

12 

37 

n 

14 

13 

24 

9.83  701 

14 

9.97  573 

25 

10.02  427 

9.86  128 

12 

36 

1 

0.2 

“ol 

25 

9 83  715 

13 

9.97  598 

26 

10.02  402 

9.86  116 

12 

35 

2 

0.5 

0.4 

26 

9 83  728 

13 

9 97  624 

25 

10.02  376 

9.86  104 

12 

34 

3 

0.7 

0.6 

27 

9 83  741 

14 

9.97  649 

25 

10.02  351 

9.86  092 

12 

33 

4 

0.9 

0.9 

28 

9 83  755 

13 

9.97  674 

26 

10.02  326 

9.86  080 

12 

32 

29 

9.83  768 

9.97  700 

25 

10.02  300 

9.86  068 

12 

31 

5 

6 

1 .2 
1.4 

1 .1 
1.3 

30 

9 83  781 

14 

9.97  725 

25 

10.02  275 

9.86  056 

12 

30 

7 

1.6 

1.5 

31 

9.83  795 

13 

9.97  750 

26 

10.02  250 

9.86  044 

12 

29 

8 

1.9 

1.7 

32 

9 83  808 

13 

9.97  776 

25 

10.02  224 

9.86  032 

12 

28 

9 

2.1 

2.0 

33 

9 83  821 

13 

9.97  801 

25 

10.02  199 

9.86  020 

12 

27 

34 

9.83  834 

14 

9.97  826 

25 

10.02  174 

9.86  008 

12 

26 

10 

20 

2.3 

4.7 

2.2 

4.3 

35 

9 83  848 

13 

9.97  851 

26 

10.02  149 

9.85  996 

12 

25 

30 

7.0 

6.5 

36 

9 83  861 

13 

9 97  877 

25 

10.02  123 

9 85  984 

12 

24 

40 

9.3 

8.7 

37  1 

1 9 83  874 

13 

9.97  902 

25 

10.02  098 

9.85  972 

12 

23 

50 

11.7 

10.8 

38 

9 83  887 

14 

9.97  927 

26 

10.02  073 

9.85  960 

12 

22 

39 

9.83  901 

13  1 

9.97  953 

25 

10.02  047 

9.85  948 

12 

21 

// 

12 

11 

40 

9 83  914 

13 

9.97  978 

25 

10.02  022 

9.85  936 

12 

20 

1 

0.2 

0.2 

41 

9 83  927 

13 

| 9 98  003 

26 

10.01  997 

9 85  924 

12 

19 

2 

0.4 

0.4 

42 

I 9 83  940 

14 

9.98  029 

25 

10.01  971 

9.85  912 

12 

18 

3 

0.6 

0.6 

43 

1 9 83  954 

13 

i 9 98  054 

25 

10.01  946 

9.85  900 

12 

17 

4 

0.8 

0.7 

44 

9.83  967 

13 

9.98  079 

25 

10.01  921 

9.85  888 

12 

16 

5 

1.0 

0.9 

45 

9 83  980 

13 

9.93  104 

26 

10.01  896 

9.85  876 

12 

15 

6 

1.2 

1.1 

46 

1 9 83  993 

13 

1 9.98  130 

10.01  870 

9.85  864 

13 

14 

7 

1.4 

1.3 

47 

9 84  006 

14 

9 98  155 

25 

10  01  845 

9.85  851 

12 

13 

8 

1.6 

1.5 

48 

! 9 84  020 

13 

! 9 98  180 

26 

10.01  820 

9 85  839 

12 

12 

9 

1.8 

1.6 

49 

1 9 84  033 

13 

9.98  206 

25 

10.01  794 

9.85  827 

12 

11 

10 

2.0 

1.8 

50 

9 84  046 

13 

9.98  231 

25 

10.01  769 

9.85  815 

12 

10 

20 

4.0 

3.7 

9 84  059 

13 

' 9 98  256 

Hi 

10  01  744 

9.85  803 

12 

9 

30 

6.0 

5.5 

52 

9 84  072 

13 

| 9 98  281 

26 

10.01  719 

9 85  791 

12 

8 

40 

8.0 

7.3 

53 

9 84  085 

13 

9 98  307 

25 

10  01  693 

9 85  779 

13 

7 

50 

10.0 

9.2 

54 

984  098 

14 

9.98  332 

25 

10.01  668 

9.85  766 

12 

6 

55 

984  112 

13 

9 98  357 

26 

10.01  643 

9 85  754 

12 

5 

56 

9 84  125 

13 

9 98  383 

25 

10  01  617 

9 85  742 

12 

4 

57 

9 84  138 

13 

9 98  408 

25 

10  01  592 

9 85  730 

12 

3 

58 

9 84  1 51 

13 

9 98  433 

25 

10  01  567 

9 85  718 

12 

2 

59 

9 84  164 

13 

9 98  458 

26 

10.01  542 

9.85  706 

13 

1 

60 

9 84  177 

9 98  484 

10.01  516 

9.85  693 

0 

/ 

L Cos 

d 

LCtn 

C d 

L Tan 

L Sin 

d 

/ 

Proportional  parts 

UT  (313°)  <226°)  46 
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TRANSCENDENTAL  FUNCTIONS 


Sec.  6.16 


6.16  DEFINITION 

The  exponential  function  ex  is  the  inverse  of  the  logarithm  func- 
tion and  is  given  by 

ex  ==  In-1  (x). 


6.17  DEFINITION 

The  exponential  function  ax  is  defined  by 

ax  = loga  1 (x)  a > 0,  a ^ 1. 


6.18 

(1) 

(2) 

(3) 

(4) 

(5) 


PROPERTIES  OF  EXPONENTIAL  FUNCTIONS 

a*  _ gxlno 

jjXlgOT  _ qXI  + X2 

axi 

qXI  —X2 

aX2 

(aXT)X2  = aX!X2< 

elnx  = In  ex  = x. 


6.19  DEFINITIONS  OF  HYPERBOLIC  FUNCTIONS  AND  THEIR 
INVERSES 


(1) 

sinh  x 

(2) 

cosh  x 

(3) 

tanh  x 

(4) 

coth  x 

(5) 

sech  x 

(6) 

csch  x 

(7) 

sinh  1 x = In  (x 

= Ke*  - e x). 

= i(ex  + e-x). 

sinh  x 
cosh  x 

1 

tanh  x 

= 1 
cosh  x 

= 1 
sinh  x 

_j_  \ y2  -f"  1 ) Domain:  (—00,  00). 
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(8) 

cosh  1 * 

= In  (x  -f-  V*2  — 1). 

Domain:  [1,  00). 

(9) 

tanh  _1  * 

-»■*(!  ±3- 

Domain:  ( — 1,  1). 

(10) 

coth-1  * 

+ 1 

c 

fH|M 

II 

Domain:  ( — <*>,  —1),  (1,  °o). 

(11) 

sech  1 * 

Domain:  (0,  1]. 

(12) 

csch-1  * 

-e+',w+*> 

Domain:  ( — 00,  0),  (0,  00). 

6.20  PROPERTIES  OF  HYPERBOLIC  FUNCTIONS 

(1)  cosh2  x — sinh2  x = 1. 

(2)  sech’  .v  + tanh2  x = 1. 

(3)  csch2  v — coth2  * = —1. 

(4)  sinh  ( — x)  = — sinh*. 

(5)  cosh  (—  x)  = cosh*. 

(6)  tanh  ( — *)  = -tanh  v. 

sinh  (*i  dz  *2)  = sinh  *1  cosh  *2  dr  cosh  X\  sinh  *2. 

cosh  (*1  dr  *2)  — cosh  *1  cosh  *2  dr  sinh  *1  sinh  *2. 

sinh  2x  = 2 sinh  * cosh  *. 

10)  cosh  2x  = cosh2  * + sinh2  *. 

(11)  2 sinh2  ^ = cosh  * — 1. 

2 cosh2  - = cosh  * + 1. 

2 


(12) 


6.21  TABLES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 

Tabic  6.21 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

ex 

e~x 

sinh  x 

cosh  x 

tanh  x 

0.00 

1.0000 

1.00000 

0.0000 

1.0000 

.00000 

0 01 

1.0101 

0.99005 

0.0100 

1.0001 

.01000 

0.02 

1.0202 

.98020 

0.0200 

1.0002 

.02000 

0.03 

1.0305 

.97045 

0.0300 

1.0005 

.02999 

0.04 

1.0408 

.96079 

0.0400 

1.0008 

.03998 

0.05 

1.0513 

.95123 

0.0500 

1.0013 

.04996 

0.06 

1.0618 

.94176 

0.0600 

1.0018 

.05993 

0.07 

1.0725 

.93239 

0.0701 

1.0025 

.06989 

0.08 

1.0833 

.92312 

0.0801 

1.0032 

.07983 

0.09 

1.0942 

.91393 

0.0901 

1.0041 

.08976 

0.10 

1.1052 

.90484 

0.1002 

1.0050 

.09967 

0.11 

1.1163 

.89583 

0.1102 

1.0061 

.10956 

0.12 

1.1275 

.88692 

0.1203 

1.0072 

.11943 

0.13 

1.1388 

.87809 

0.1304 

1.0085 

.12927 

0.14 

1.1503 

.86936 

0.1405 

1.0098 

.13909 

0.15 

1.1618 

.86071 

0.1506 

1.0113 

.14889 

0.^6 

1.1735 

.85214 

0.1607 

1.0128 

.15865 

0.17 

1.1853 

.84366 

0.1708 

1.0145 

.16838 

0.18 

1 1972 

-83527 

0.1810 

1.0162 

.17808 

0.19 

1.2092 

.82696 

0.1911 

1.0181 

.18775 

0.20 

1.2214 

.81873 

0.2013 

1.0201 

.19738 

0.21 

1.2337 

.81058 

0.2115 

1.0221 

.20697 

0 22 

1.2461 

.80252 

0.2218 

1.0243 

.21652 

0.23 

1.2586 

.79453 

0.2320 

1.0266 

.22603 

0.24 

1.2712 

.78663 

0.2423 

1.0289 

.23550 

0.25 

1.2840 

.77880 

0.2526 

1.0314 

.24492 

0.26 

1.2969 

.77105 

0.2629 

1.0340 

.25430 

0.27 

1.3100 

.76338 

0.2733 

1.0367 

.26362 

0.28 

1.3231 

.75578 

0.2837 

1.0395 

.27291 

0.29 

1.3364 

74826 

0.2941 

1.0423 

.28213 

0.30 

1.3499 

.74082 

0.3045 

1.0453 

.29131 

0.31 

1.3634 

.73345 

0.3150 

1.0484 

.30044 

0.32 

1.3771 

.72615 

0.3255 

1.0516 

.30951 

0.33 

1.3910 

.71892 

0.3360 

1.0549 

.31852 

0.34 

1.4049 

.71177 

0.3466 

1.0584 

.32748 

0.35 

1.4191 

.70469 

0.3572 

1.0619 

.33638 

0.36 

1.4333 

.69768 

0.3678 

1.0655 

.34521 

0.37 

1.4477 

.69073 

0.3785 

1.0692 

.35399 

0.38 

1.4623 

.68386 

0 3892 

1.0731 

.36271 

0.39 

1.4770 

.67706 

0.4000 

1.0770 

.37136 

0.40 

1.4918 

.67032 

0.4108 

1.0811 

.37995 

0.41 

1.5068 

.66365 

0.4216 

1.0852 

.38847 

0.42 

1.5220 

.65705 

0.4325 

1.0895 

.39693 

0.43 

1.5373 

.65051 

0.4434 

1.0939 

.40532 

0.44 

1.5527 

.64404 

0.4543 

1.0984 

.41364 

0.45 

1.5683 

.63763 

0 4653 

1.1030 

.42190 

046 

1.5841 

.63128 

0.4764 

1.1077 

.43008 

0.47 

1.6000 

.62500 

0.4875 

1.1125 

.43820 

0.48 

1.6161 

.61878 

0.4986 

1.1174 

.44624 

0.49 

1.6323 

.61263 

0.5098 

1.1225 

.45422 

0.50 

1.6487 

.60653 

0.5211 

1.1276 

.46212 
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Table  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

er 

C~x 

sinh  x 

cosh  x 

tanh  x 

0 50 

1 6487 

.60653 

0 5211 

1 1276 

.46212 

6 51 

1 6653 

60050 

0 5324 

1.1329 

.46995 

0 52 

1 6820 

59452 

0 5438 

1 1383 

.47770 

0 53 

1 6989 

58860 

0 5552 

1.1438 

.48538 

0.54 

1.7160 

.58275 

0.5666 

1.1494 

.49299 

0 55 

1 7333 

.57695 

0.5782 

1.1551 

.50052 

0 56 

1 7507 

.57121 

0.5897 

1 1609 

.50798 

0 57 

1 7683 

.56553 

06014 

1.1669 

51536 

0 58 

1 7860 

.55990 

0.6131 

1.1730 

.52267 

0.59 

1.8040 

.55433 

0.6248 

1 1792 

.52990 

0 60 

1 8221 

.54881 

0.6367 

1.1855 

.53705 

061 

1 8404 

.54335 

0 6485 

1.1919 

.54413 

0 62 

1 8589 

.53794 

0.6605 

1.1984 

.55113 

0 63 

1 8776 

.53259 

0 6725 

1 2051 

.55805 

064 

1.8965 

.52729 

0.6846 

1.2119 

.56490 

0 65 

1 9155 

.52205 

0.6967 

1.2188 

.57167 

066 

1 9348 

.51685 

0.70P0 

1.2258 

.57836 

0 67 

1 9542 

.51171 

0.7213 

1.2330 

.58498 

0 68 

1 9739 

.50662 

0.7336 

1.2402 

.59152 

069 

1.9937 

.50158 

0.7461 

1.2476 

.59798 

0 70 

20138 

49659 

0.7586 

1.2552 

.60437 

071 

2 0340 

.49164 

0.7712 

1.2628 

.61068 

0 72 

2 0544 

.48675 

0.7838 

1.2706 

.61691 

073 

2 0751 

.48191 

0.7966 

1.2785 

.62307 

074 

2 0959 

.47711 

0.8094 

1.2865 

.62915 

075 

2.1170 

.47237 

0 8223 

1 2947 

.63515 

0 76 

2.1383 

.46767 

0.8353 

1.3030 

.64108 

0.77 

2.1598 

.46301 

0 8484 

1.3114 

.64693 

0 78 

2.1815 

.45841 

0.8615 

1.3199 

65271 

0.79 

2.2034 

.45384 

0.8748 

1.3286 

.65841 

0.80 

2.2255 

.44933 

0.8881 

1.3374 

.66404 

081 

2.2479 

.44486 

0.9015 

1.3464 

.66959 

0.82 

2 2705 

.44043 

0.9150 

1.3555 

.67507 

083 

2.2933 

.43605 

0.9286 

1.3647 

.68048 

084 

2.3164 

.43171 

0.9423 

1.3470 

.68581 

085 

2.33% 

.42/41 

0.9561 

1.3835 

.69107 

0.86 

2.3632 

.42316 

0.9700 

1.3932 

.69626 

0.87 

2 3869 

.41865 

0.9840 

1.4029 

.70137 

0 88 

2.4109 

.41478 

0.9981 

1.4128 

.70642 

089 

2 4351 

.41066 

1.0122 

1.4229 

.71139 

0.90 

2 4596 

.40657 

1.0265 

1.4331 

.71630 

0 91 

2 4843 

.40252 

1.0409 

1.4434 

.72113 

0.92 

2.5093 

.39852 

1.0554 

1.4539 

.72590 

093 

2 5345 

.39455 

1.0700 

1.4645 

.73059 

094 

2.5600 

.39063 

1.0847 

1.4753 

.73522 

0.95 

2 5857 

.38674 

1.0995 

1.4862 

.73978 

096 

26117 

.38289 

1.1144 

1.4973 

.74428 

0.97 

2 6379 

.37908 

1.1294 

1.5085 

.74870 

098 

2.6645 

.37531 

1.1446 

1.5199 

.75307 

099 

2.6912 

.37158 

1.1598 

1.5314 

.75735 

1.00 

2.7183 

.36788 

1.1752 

1.5431 

.76159 
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Table  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


* 

ez 

e-z 

sinh  x 

cosh  * 

tanh  x 

1.00 

2 7183 

.36788 

1.1752 

1.5431 

.76159 

1.01 

2.7456 

36422 

1.1907 

1 5549 

.76576 

1.02 

2.7732 

.36060 

1.2063 

1.5669 

.76987 

1 03 

2.8011 

.35701 

1.2220 

1.5790 

.77391 

1.04 

2.8292 

.35345 

1.2379 

1.5913 

.77789 

1.05 

2.8577 

.34994 

1.2539 

1.6038 

.78181 

1.06 

2.8864 

.34646 

1.2700 

1.6164 

.78566 

1.07 

2.9154 

.34301 

1.2862 

1 6292 

.78946 

1.08 

2.9447 

.33960 

1.3025 

1.6421 

.79320 

1.09 

2.9743 

.33622 

1.3190 

1.6552 

.79688 

1.10 

3.0042 

.33287 

1.3356 

1.6685 

.80050 

1.11 

3.0344 

.32956 

1.3524 

1.6820 

.80406 

1.12 

3.0649 

.32628 

1.3693 

1.6956 

.80757 

1.13 

3.0957 

.32303 

1.3863 

1.7093 

.81102 

1.14 

3.1268 

.31982 

1.4035 

1.7233 

.81441 

1.15 

3.1582 

.31664 

1.4208 

1.7374 

.81775 

1.16 

3 1899 

.31349 

1.4382 

1.7517 

.82104 

1.17 

3.2220 

.31037 

1.4558 

1.7662 

.82427 

1.18 

3.2544 

.30728 

1.4735 

1.7808 

.82745 

1.19 

3.2871 

.30422 

1.4914 

1.7957 

.83058 

1.20 

3.3201 

.30119 

1.5095 

1 8107 

.83365 

1.21 

3.3535 

.29820 

1.5276 

1.8258 

.83668 

1.22 

3.3872 

.29523 

1.5460 

1.8412 

83965 

1.23 

3 4212 

.29229 

1.5645 

1.8568 

.84258 

1.24 

3.4556 

.28938 

1.5831 

1 8725 

.84546 

1.25 

3.4903 

.28650 

1.6019 

1.8884 

.84828 

1.26 

3.5254 

.28365 

1.6209 

1.9045 

.85106 

1.27 

3.5609 

• .28083 

1.6400 

1.9208 

.85380 

1.28 

3.5966 

.27804 

1.6593 

1.9373 

.85648 

1.29 

3.6328 

.27527 

1 6788 

1.9540 

.85913 

1.30 

3.6693 

.27253 

1.6984 

1.9709 

.86172 

1.31 

3.7062 

.26982 

1.7182 

1.9880 

.86428 

1.32 

3.7434 

.26714 

1.7381 

2.0053 

.86678 

1.33 

3.7810 

.26448 

1 7583 

2.0228 

.86925 

1.34 

3.8190 

.26185 

1.7786 

2.0404 

.87167 

1.35 

3.8574 

.25924 

1.7991 

2 0583 

.87405 

1.36 

3.8962 

.25666 

1.8198 

2.0764 

.87639 

1.37 

3.9354 

.25411 

1.8406 

2.0947 

.87869 

1.38 

3.9749 

.25158 

1.8617 

2.1132 

.88095 

1.39 

4.0149 

.24908 

1 8829 

2.1320 

.88317 

1.40 

4.0552 

.24660 

1.9043 

2.1509 

.88535 

1.41 

4.0960 

.24414 

1.9259 

2.1700 

.88749 

1.42 

4.1371 

.24171 

1.9477 

2.1894 

.88960 

1.43 

4.1787 

.23931 

1.9697 

2.2090 

.89167 

1.44 

4.2207 

.23693 

1.9919 

2.2288 

.89370 

1.45 

4.2631 

.23457 

2.0143 

2.2488 

.89569 

1.46 

4.3060 

.23224 

2.0369 

2.2691 

.89765 

1.47 

4.3492 

.22993 

2.0597 

2.2896 

.89958 

1.48 

4.3929 

.22764 

2.0827 

2.3103 

.90147 

1.49 

4.4371 

.22537 

2.1059 

2.3312 

.90332 

1.50 

4.4817 

.22313 

2.1293 

2.3524 

.90515 
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Table  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

ex 

e x 

sinh  x 

cosh  a: 

tanh  x 

1.50 

4.4817 

.22313 

2.1293 

2.3524 

.90515 

1.51 

4.5267 

.22091 

2.1529 

2.3738 

.90694 

1.52 

4.5722 

.21871 

2.1768 

2.3955 

.90870 

1.53 

4.6182 

.21654 

2.2008 

2.4174 

.91042 

1.54 

4.6646 

.21438 

2.2251 

2.4395 

.91212 

1.55 

4.7115 

.21225 

2.2496 

2.4619 

.91379 

1.56 

4.7588 

.21014 

2.2743 

2.4845 

.91542 

1.57 

4.8066 

.20805 

2.2993 

2.5073 

.91703 

1.58 

4.8550 

20598 

2.3245 

2.5305 

.91860 

1.59 

4.9037 

.20393 

2.3499 

2.5538 

.92015 

1.60 

4.9530 

.20190 

2.3756 

2.5775 

.92167 

1.61 

5.0028 

.19989 

2.4015 

2.6013 

.92316 

1.62 

5.0531 

.19790 

2.4276 

2.6255 

.92462 

1.63 

5.1039 

.19593 

2.4540 

2.6499 

.92606 

1.64 

5.1552 

.19398 

2.4806 

2.6746 

.92747 

1.65 

5.2070 

.19205 

2.5075 

2.6995 

.92886 

1.66 

5.2593 

.19014 

2.5346 

2.7247 

.93022 

1.67 

5.3122 

.18825 

2.5620 

2.7502 

.93155 

1.68 

5.3656 

.18637 

2.5896 

2.7760 

.93286 

1.69 

5.4195 

.18452 

2.6175 

2.8020 

.93415 

1.70 

5.4739 

.18268 

2.6456 

2.8283 

.93541 

1.71 

5.5290 

.18087 

2.6740 

2.8549 

.93665 

1.72 

5.5845 

.17907 

2.7027 

2.8818 

.93786 

1.73 

5.6407 

.17728 

2.7317 

2.9090 

.93906 

1.74 

5.6973 

.17552 

2.7609 

2.9364 

.94023 

1.75 

5.7546 

.17377 

2.7904 

2.9642 

.94138 

1.76 

5.8124 

.17204 

2.8202 

2.9922 

.94250 

1.77 

5.8709 

.17033 

2.8503 

3.0206 

.94361 

1.78 

5.9299 

.16864 

2.8806 

3.0492 

.94470 

1.79 

5.9895 

.16696 

2.9112 

3.0782 

.94576 

1.80 

6.0496 

.16530 

2.9422 

3.1075 

.94681 

1.81 

6.1104 

.16365 

2.9734 

3.1371 

.94783 

1.82 

6.1719 

.16203 

3.0049 

3.1669 

.94884 

1.83 

6.2339 

.16041 

3.0367 

3.1972 

.94983 

1.84 

6.2965 

.15882 

3.0689 

3.2277 

.95080 

1.85 

6.3598 

.15724 

3.1013 

3.2585 

.95175 

1.86 

6.4237 

.15567 

3.1340 

3.2897 

.95268 

1.87 

6.4883 

.15412 

3.1671 

3.3212 

.95359 

1.88 

6.5535 

.15259 

3.2005 

3.3530 

.95449 

1.89 

6.6194 

.15107 

3.2341 

3.3852 

.95537 

1.90 

6.6859 

.14957 

3.2682 

3.4177 

.95624 

1.91 

6.7531 

.14808 

3.3025 

3.4506 

.95709 

1.92 

6.8210 

.14661 

3.3372 

3.4838 

.95792 

1.93 

6.8895 

.14515 

3.3722 

3.5173 

.95873 

1.94 

6.9588 

.14370 

3.4075 

3.5512 

.95953 

1.95 

7.0287 

.14227 

3.4432 

3.5855 

.96032 

1.96 

7.0993 

.14086 

3.4792 

3.6201 

.96109 

1.97 

7.1707 

.13946 

3.5156 

3.6551 

.96185 

1.98 

7.2427 

.13807 

3.5523 

3.6904 

.96259 

1.99 

7.3155 

.13670 

3.5894 

3.7261 

.96331 

2.00 

7.3891 

.13534 

3.6269 

3.7622 

.96403 
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Table  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

ex 

H 

1 

<u 

sinh  * 

cosh  * 

tanh  x 

2 00 

7.3891 

.13534 

3.6269 

3.7622 

.96403 

2 01 

7.4633 

.13399 

3.6647 

3.7987 

.96473 

2 02 

7.5383 

.13266 

3.7028 

3.8355 

.96541 

2 03 

7.6141 

.13134 

3.7414 

3.8727 

.96609 

2.04 

7.6906 

.13003 

3.7803 

3.9103 

.96675 

2.05 

7.7679 

.12873 

3.8196 

3.9483 

.96740 

2.06 

7.8460 

.12745 

3.8593 

3.9867 

.96803 

2.07 

7.9248 

.12619 

3.8993 

4.0255 

.96865 

2.08 

8.0045 

.12493 

3.9398 

4.0647 

.96926 

2.09 

8.0849 

.12369 

3.9806 

4.1043 

.96986 

2.10 

8.1662 

.12246 

4.0219 

4.1443 

.97045 

2.11 

8.2482 

.12124 

4 0635 

4.1847 

.97103 

2.12 

8.3311 

.12003 

4.1056 

4.2256 

.97159 

2.13 

8.4149 

.11884 

4.1480 

4.2669 

.97215 

2.14 

8.4994 

.11765 

4.1909 

4.3085 

.97269 

2.15 

8.5849 

.11648 

4.2342 

4.3507 

.97323 

2.16 

8.6711 

.11533 

4.2779 

4.3932 

.97375 

2.17 

8.7583 

.11418 

4.3221 

4.4362 

.97426 

2.18 

8.8463 

.11304 

4.3666 

4.4797 

.97477 

2 19 

8.9352 

.11192 

4.4116 

4.5236 

.97526 

2.20 

9.0250 

.11080 

4.4571 

4.5679 

.97574 

2.21 

9.1157 

.10970 

4.5030 

4.6127 

.97622 

2.22 

9.2073 

.10861 

4.5494 

4.6580 

.97668 

2.23 

9.2999 

.10753 

4.5962 

4.7037 

.97714 

2.24 

9.3933 

.10646 

4.6434 

4.7499 

.97759 

2.25 

9.4877 

.10540 

4.6912 

4.7966 

.97803 

2.26 

9.5831 

.10435 

4.7394 

4.8437 

.97846 

2.27 

9.6794 

.10331 

4.7880 

4.8914 

.97888 

2.28 

9.7767 

.10228 

4.8372 

4.9395 

.97929 

2.29 

9.8749 

.10127 

4.8868 

4.9881 

.97970 

2.30 

9.9742 

.10026 

4.9370 

5.0372 

.98010 

2.31 

10.074 

.09926 

4.9876 

5.0868 

.98049 

2.32 

10.176 

.09827 

5.0387 

5.1370 

.98087 

2.33 

10.278 

.09730 

5.0903 

5.1876 

.98124 

2.34 

10.381 

.09633 

5.1425 

5.2388 

.98161 

2.35 

10.486 

.09537 

5.1951 

5.2905 

.98197 

2.36 

10.591 

.09442 

5.2483 

5.3427 

.98233 

2.37 

10.697 

.09348 

5.3020 

5.3954 

.98267 

2.38 

10.805 

.09255 

5.3562 

5.4487 

.98301 

2.39 

10.913 

.09163 

5.4109 

5.5026 

.98335 

2.40 

11.023 

.09072 

5.4662 

5.5569 

.98367 

2 41 

11.134 

.08982 

5.5221 

5.6119 

.98400 

2.42 

11.246 

.08892 

5.5785 

5.6674 

.98431 

2.43 

11.359 

.08804 

5.6354 

5.7235 

.98462 

2.44 

11.473 

.08716 

5.6929 

5.7801 

.98492 

2.45 

11.588 

.08629 

5.7510 

5.8373 

.98522 

2.46 

11.705 

.08543 

5.8097 

5.8951 

.98551 

2.47 

11.822 

.08458 

5.8689 

5.9535 

.98579 

2.48 

11.941 

.08374 

5.9288 

6.0125 

.98607 

2.49 

12.061 

.08291 

5.9892 

6.0721 

.98635 

2.50 

12.182 

.08208 

6.0502 

6.1323 

.98661 
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Tabic  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

ex 

e“* 

sinh  x 

cosh  x 

tanh  x 

2.50 

12.182 

.08208 

6.0502 

6.1323 

.98661 

2.51 

12.305 

.08127 

6.1118 

6.1931 

.98688 

2.52 

12.429 

.08046 

6.1741 

6.2545 

.98714 

2.53 

12.554 

.07966 

6.2369 

6.3166 

.98739 

2.54 

12.680 

.07887 

6.3004 

6.3793 

.98764 

2.55 

12.807 

.07808 

6.3645 

6.4426 

.98788 

2.56 

12.936 

.07730 

6.4293 

6.5066 

98812 

2.57 

13  066 

.07654 

6.4946 

6.5712 

.98835 

2.58 

13.197 

.07577 

6.5607 

6.6365 

.98858 

2.59 

13.330 

.07502 

6.6274 

6.7024 

.98881 

2.60 

13.464 

.07427 

6.6947 

6.7690 

.98903 

2.61 

13.599 

07353 

6.7628 

6.8363 

.98924 

2.62 

13.736 

.07280 

6.8315 

6.9043 

.98946 

2.63 

13.874 

.07208 

6.9008 

6.9729 

.98966 

2 64 

14.013 

.07136 

6.9709 

7.0423 

.98987 

2.65 

14.154 

.07065 

7.0417 

7.1123 

.99007 

2.66 

14.296 

.06995 

7.1132 

7.1831 

.99026 

2.67 

14.440 

.06925 

7.1854 

7.2546 

.99045 

2.68 

14.585 

.06856 

7.2583 

7.3268 

.99064 

2.69 

14.732 

.06788 

7.3319 

7.3998 

.99083 

2.70 

14.880 

.06721 

7 4063 

7.4735 

.99101 

2.71 

15  029 

.06654 

7.4814 

7.5479 

.99118 

2.72 

15.180 

.06587 

7.5572 

7.6231 

.99136 

2.73 

15.333 

.06522 

7.6338 

7.6991 

.99153 

2.74 

15.487 

.06457 

7.7112. 

7.7758 

.99170 

2.75 

15.643 

.06393 

7.7894 

7.8533 

.99186 

2.76 

15.800 

.06329 

7.8683 

7.9316 

.99202 

2.77 

15.959 

.06266 

7.9480 

8.0106 

.99218 

2.78 

16.119 

.06204 

8.0285 

8.0905 

.99233 

2.79 

16.281 

.06142 

8.1098 

8.1712 

.99248 

2.80 

16.445 

.06081 

8.1919 

8.2527 

.99263 

2.81 

16.610 

.06020 

8.2749 

8.3351 

.99278 

2.82 

16.777 

.05961 

8.3586 

8.4182 

.99292 

2.83 

16.945 

.05901 

8.4432 

8.5022 

.99306 

2.84 

17.116 

.05843 

8.5287 

8.5871 

.99320 

2.85 

17.288 

.05784 

8.6150 

8.6728 

.99333 

2.86 

17.462 

.05727 

8.7021 

8.7594 

.99346 

2.87 

17.637 

.05670 

8.7902 

8.8469 

.99359 

2.88 

17.814 

.05613 

8.8791 

8.9352 

.99372 

2.89 

17.993 

.05558 

8.9689 

9.0244 

.99384 

2.90 

18.174 

.05502 

9.0596 

9.1146 

.99396 

2.91 

18.357 

.05448 

9.1512 

9.2056 

.99408 

2 92 

18.541 

.05393 

9.2437 

9.2976 

.99420 

2.93 

18.728 

.05340 

9.3371 

9.3905 

.99431 

2.94 

18.916 

.05287 

9.4315 

9.4844 

.99443 

2.95 

19.106 

.05234 

9.5268 

9.5791 

.99454 

2.96 

19.298 

.05182 

9.6231 

9.6749 

.99464 

2.97 

19.492 

.05130 

9.7203 

9.7716 

.99475 

2.98 

19.688 

.05079 

9.8185 

9.8693 

.99485 

2.99 

19.886 

.05029 

9.9177 

9.9680 

.99496 

3.00 

20.086 

.04979 

10.018 

10.068 

.99505 
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Table  6.21  (Cont’d) 

VALUES  OF  EXPONENTIAL  AND  HYPERBOLIC  FUNCTIONS 


X 

e* 

e x 

sinh  x 

cosh  * 

tanh  * 

3.00 

20.086 

.04979 

10.018 

10.068 

.99505 

3.05 

21.115 

.04736 

10.534 

10.581 

.99552 

3.10 

22.198 

.04505 

11.076 

11.122 

.99595 

3.15 

23.336 

.04285 

11.647 

11.690 

.99633 

3.20 

24.533 

.04076 

12.246 

12.287 

.99668 

3.25 

25  790 

.03877 

12.876 

12.915 

.99700 

3.30 

27.113 

.03688 

13.538 

13.575 

.99728 

3.35 

28.503 

.03508 

14.234 

14.269 

.99754 

3.40 

29.964 

.03337 

14.965 

14.999 

.99777 

3.45 

31.500 

.03175 

15.734 

15.766 

.99799 

3.50 

33.115 

.03020 

16.543 

16.573 

.99818 

3.55 

34.813 

.02872 

17.392 

17.421 

.99835 

3.60 

36.598 

.02732 

18.286 

18.313 

.99851 

3.65 

38.475 

.02599 

19.224 

19.250 

.99865 

3.70 

40.447 

.02472 

20.211 

20.236 

.99878 

3.75 

42.521 

.02352 

21.249 

21.272 

.99889 

3.80 

44.701 

.02237 

22.339 

22.362 

.99900 

3.85 

46.993 

.02128 

23.486 

23.507 

.99909 

3.90 

49.402 

.02024 

24.691 

24.711 

.99918 

3.95 

51.935 

.01925 

25.958 

25.977 

.99926 

4.00 

54.598 

.01832 

27.290 

27.308 

.99933 

4.10 

60.340 

.01657 

30.162 

30  178 

.99945 

4.20 

66.686 

.01500 

33.336 

33.351 

.99955 

4.30 

73.700 

• .01357 

36.843 

36.857 

.99963 

4.40 

81.451 

.01227 

40.719 

40.732 

.99970 

4.50 

90.017 

.01111 

45.003 

45.014 

.99975 

4.60 

99.484 

.01005 

49.737 

49.747 

.99980 

4.70 

109.95 

.00910 

54.969 

54.978 

.99983 

4.80 

121.51 

.00823 

60.751 

60.75S 

.99986 

4.90 

134.29 

.00745 

67.141 

67.149 

.99989 

5.00 

148.41 

.00674 

74.203 

74.210 

.99991 

5.10 

164.02 

.00610 

82.008 

82.014 

.99993 

5.20 

181.27 

.00552 

90.633 

90.639 

.99994 

5.30 

200.34 

.00499 

100.17 

100.17 

.99995 

5.40 

221.41 

.00452 

110.70 

110.71 

.99996 

5.50 

244.69 

.00409 

122.34 

122.35 

.99997 

5.60 

270.43 

.00370 

135.21 

135.22 

.99997 

5.70 

298.87 

.00335 

149.43 

149.44 

.99998 

5.80 

330.30 

.00303 

165.15 

165.15 

.99998 

5.90 

365.04 

.00274 

182.52 

182.52 

.99998 

6.00 

403.43 

.00248 

201.71 

201.72 

.99999 

6.25 

518.01 

.00193 

259.01 

259.01 

.99999 

6.50 

665.14 

.00150 

332.57 

332.57 

1.0000 

6.75 

854.06 

.00117 

427.03 

427.03 

1.0000 

7.00 

1096.6 

.00091 

548.32 

548.32 

1.0000 

7.50 

1808.0 

.00055 

904.02 

904.02 

1.0000 

8.00 

2981.0 

.00034 

1490.5 

1490.5 

1.0000 

8.50 

4914.8 

.00020 

2457.4 

2457.4 

1.0000 

9.00 

8103.1 

.00012 

4051.5 

4051.5 

1.0000 

9.50 

13360. 

.00007 

6679.9 

6679.9 

1.0000 

10.00 

22026. 

.00005 

11013. 

1 

11013. 

1.0000 
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TWO-  AND  THREE- 
DIMENSIONAL  GRAPHS 


7.1  THE  STRAIGHT  LINE 


y 


0 

(k.O) 

(a)  a : = k 


y 


(0.  k) 

0 

(b)  y = k 


149 


150 


TWO-DIMENSIONAL  GRAPHS 


Sec.  7.1 


y 


/ \ y\  ~~  yo  / \ 

(c)  v — Vo  = (x  — *o), 

X\  — *0 
Xi  ^ Xo 


y 


See.  7.2 


TWO-DIMENSIONAL  GRAPHS 


151 


7.2  THE  CIRCLE 


y 


152 


TWO-DIMENSIONAL  GRAPHS 


Sec.  7.3 


7.3  THE  PARABOLA 


y 


(b)  / = 2 px 


Sec.  7.4 


TWO-DIMENSIONAL  GRAPHS 


153 


7.4  THE  ELLIPSE 


c2  = a2  - b 2 


y 


c2  = a~  — b~ 


crlcu 


154 


TWO-DIMENSIONAL  GRAPHS 


See.  7.5 


Sec.  7.5 


TWO-DIMENSIONAL  GRAPHS 
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y 


y 


y 


156 


TWO-DIMENSIONAL  GRAPHS 


Sec.  7.6 


7.6  THE  CUBIC 


a + b + c + Va2  + b2  + c2  — ab  — ac  — be 


a + b + c — V a2  + b2  + c2  — ab  — ac  — be 


(b)  y — k{x  a)2{x  — b)  (c)  y = £(*  — ay 

a + b 


Sec.  7.6 


TWO-DIMENSIONAL  GRAPHS 


157 


r>0  r = 0 


r<0 

(d)  y = k(x2  + px  + q)(x  — c ), 
r ~ p2  + c2  + pc  — ?>q 


p2  - 4q  <0 
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TWO-DIMENSIONAL  GRAPHS 


See.  7.7 


7.7  THE  TRIGONOMETRIC  FUNCTIONS 


y 


y 


(c)  y = a tan  bx 


See.  7.7 


TWO-DIMENSIONAL  GRAPHS 
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y 


y 


y 


(f)  y = a esc  bx 


160 


TWO-DIMENSIONAL  GRAPHS 


Sec.  7.8 


7.8  THE  INVERSE  TRIGONOMETRIC  FUNCTIONS 


(a)  y = arcsin  * 


y 


(d)  y = arccot  a: 


Sec.  7.9 


TWO-DIMENSIONAL  GRAPHS 
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7.9  THE  LOGARITHMIC  FUNCTIONS 


y 


y 


7.10  THE  EXPONENTIAL  FUNCTIONS 


y 


(a)  y = a1,  a > 0,  a ^ 1 
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TWO-DIMENSIONAL  GRAPHS 


Sec.  7.10 


y 


y 


See.  7.11 


TWO-DIMENSIONAL  GRAPHS 
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7.11  THE  HYPERBOLIC  FUNCTIONS 


(d)  y — coth  x 


164 


TWO-DIMENSIONAL  GRAPHS 


Sec.  7.12 


7.12  THE  INVERSE  HYPERBOLIC  FUNCTIONS 


Sec.  7.12 


TWO-DIMENSIONAL  GRAPHS 


165 


y 


y 


(f)  y = csch-1  x 


166 


THREE-DIMENSIONAL  GRAPHS 


Sec.  7.13 


7.13  THREE-DIMENSIONAL  GRAPHS 


(b)  The  Plane 


Sec.  7.13 


THREE-DIMENSIONAL  GRAPHS 
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z 


(c)  The  Plane 

A(x  — *o)  T B(y  — yQ)  T C{z  — zq)  = 0 


z 


(d)  The  Sphere 

x2  + / + z2  = r2 


x*  (a.  0.  0) 


168 


THREE-DIMENSIONAL  GRAPHS 


See.  7.13 


z 


z 


(g)  Hyperbolic  Paraboloid 
v2 

‘1  — A2  = kz,  k < 0 
aL  bz 


Sec.  7.13 


THREE-DIMENSIONAL  GRAPHS 
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z 


r ' 


170 


THREE-DIMENSIONAL  GRAPHS 


See.  7.13 


(k)  Elliptic  Cylinder 


(1)  Parabolic  Cylinder 
x2 


(m)  Hyperbolic  Cylinder 

xl  _yl  = 

a~  bL 


See.  7.14 


THE  CONIC  SECTIONS 
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7.14  THE  CONIC  SECTIONS 

The  curves  whose  graphs  appear  in  Secs.  7.2  to  7.5  are  known 
classically  as  the  conic  sections,  since  each  of  them  is  the  intersection 
of  a plane  with  a circular  cone  of  two  nappes.  Such  a cone  appears 
in  the  figure  below.  On  its  surface  are  sketched  an  ellipse,  a parabola, 
and  a hyperbola,  each  of  which  is  obtained  as  the  curve  in  which  a 
plane  cuts  the  cone. 


The  common  point  of  the  two  nappes  of  the  cone  is  called  its 
vertex;  a line  through  the  vertex  lying  on  the  surface  of  the  cone  is 
called  an  element  of  the  cone.  The  line  through  the  vertex  which 
forms  equal  angles  at  the  vertex  with  all  elements  of  the  cone  is  called 
the  axis  of  the  cone.  Let  the  angle  between  this  line  and  an  element 
be  called  a.  Let  P be  a plane  containing  the  axis  of  the  cone,  and 
let  Q be  a plane  that  intersects  P in  a line  perpendicular  to  the  axis 
at  an  angle  /3,  with  0 ^ ft  ^ 90°. 

(1)  If  a < |8  ^ 90°: 
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THE  CONIC  SECTIONS 


Sec.  7.1  4 


(a)  If  (3  ^ 90°  and  Q does  not  contain  the  vertex,  then  the 
intersection  of  Q and  the  cone  is  an  ellipse. 

(b)  If  j3  ^ 90°  and  Q does  contain  the  vertex,  then  the  inter- 
section of  Q and  the  cone  is  a point,  called  a degenerate 
ellipse. 

(c)  If  P = 90°  and  Q does  not  contain  the  vertex,  then  the 
intersection  of  Q and  the  cone  is  a circle.  Thus,  the  circle 
is  a special  case  of  an  ellipse. 

(d)  If  /3  = 90°  and  Q does  contain  the  vertex,  then  the  inter- 
section of  Q and  the  cone  is  a point,  called  a degenerate 
circle. 

(2)  'if  0 = a: 

(a)  If  Q does  not  contain  the  vertex,  then  the  intersection  of 
Q and  the  cone  is  a parabola. 

(b)  If  Q does  contain  the  vertex,  then  the  intersection  of  Q 
and  the  cone  is  a straight  line,  called  a degenerate  pa- 
rabola. 

The  degenerate  parabola  obtained  here  is  a special  case  of  the 
general  degenerate  parabola,  which  consists  of  two  parallel  lines. 
Here,  the  “parallel”  lines  are  coincident.  Although  the  list  of  conic 
sections  in  this  section  is  complete,  it  does  not  include  all  second- 
degree  loci.  It  omits  only  the  general  degenerate  parabola  and  the 
null  locus,  both  of  which  may  be  obtained  as  a plane  section  of  a 
circular  cylinder. 

(3)  If  0 g 0 < a: 

(a)  If  Q does  not  contain  the  vertex,  then  the  intersection  of 
Q and  the  cone  is  a hyperbola. 

(b)  If  Q does  contain  the  vertex,  then  the  intersection  of  Q 
and  the  cone  is  a pair  of  intersecting  straight  lines,  called 
a degenerate  hyperbola. 


TYPES  OF  FUNCTIONAL  EQUATIONS 


The  two  principal  types  of  functional  equations  we  shall  take  up  are 
differential  equations  and  difference  equations,  defined  in  Secs.  4.4 
and  4.5. 

8.1  DERIVATIVES,  ANTIDERIVATIVES,  AND  INDEFINITE 
INTEGRALS 

The  simplest  kind  of  differential  equation  is  Df  = g.  If  f is  given 
and  we  want  to  find  g,  we  take  the  derivative  of  f.  The  basic  laws  of 
differentiation  and  the  derivatives  of  basic  functions  are  given  in 
Chap.  9.  If  g is  given,  then  the  general  solution  for  f is  the  indefinite 
integral  of  g,  while  any  particular  solution  is  an  antiderivative  of  g. 
Basic  properties  of  indefinite  integrals  are  given  in  Chap.  10,  which 
contains  a table  of  integrals,  Table  10.4. 

8.2  DEFINITE  INTEGRALS 

From  the  fundamental  theorem  of  the  integral  calculus,  the  evalu- 
ation of  a definite  integral 

O 

I ' f(x)  dx 

can  sometimes  be  accomplished  by  first  finding  an  antiderivative  F(*) 
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of  f(*).  Then 

f"  f(x)  dx  = F (b)  - F(a). 

When  it  is  possible  to  find  an  antiderivative,  this  procedure  is  usually 
the  best  way  of  evaluating  the  definite  integral.  Table  10.7  lists  some 
definite  integrals  directly;  many  of  these  cannot  be  obtained  con- 
veniently by  the  method  of  first  finding  an  antiderivative. 

8.3  OTHER  CLASSES  OF  DIFFERENTIAL  EQUATIONS 

A differential  equation  of  the  form 

D"f  + hiOO  Dn-1f  + h2(*)  Dn_2f  + . . . 

+ hn_i(x)  Df  + hn(*)f  = g(x), 

where  n is  a positive  integer  and  hi  (A)  . . . h„(*)  and  g(x)  are  all  given 
functions,  is  called  a linear  differential  equation.  A differential 
equation  which  cannot  be  written  in  this  form  is  called  nonlinear. 
If  each  of  the  functions  hz(T)  is  a constant,  the  equation  is  said  to  be 
linear  with  constant  coefficients;  these  equations  are  treated  in 
Chap.  11.  The  special  case  in  which  each  h»-(*)  = 0 can  be  handled 
by  n applications  of  Table  10.4;  a few  specific  repeated  indefinite  in- 
tegrals are  given  directly  in  Table  10.10.  Some  more  general  linear 
differential  equations  are  discussed  in  Chap.  13. 

Differential  equations  can  also  be  classified  according  to  their 
order.  A general  treatment  of  first-  and  second-order  differential 
equations  appears  in  Chap.  12. 

8.4  DIFFERENCES,  ANTIDIFFERENCES,  AND  INDEFINITE 
FINITE  INTEGRALS 

The  simplest  kind  of  difference  equation  is  Af  = g.  If  f is  given 
and  we  want  to  find  g,  we  find  the  difference  of  f.  The  basic  laws  of 
differences  are  given  in  Chap.  13,  where  a table  of  differences  of  basic 
functions  is  given.  If  g is  given,  then  the  general  solution  for  f is  the 
indefinite  finite  integral  of  g,  while  any  particular  solution  is  an  anti- 
difference of  g.  Basic  properties  of  indefinite  finite  integrals  are  given 
in  Chap.  14,  and  Table  14.2  lists  some  of  these  finite  integrals. 
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8.5  FINITE  SUMS 

In  analogy  with  the  application  of  the  fundamental  theorem  of 
the  integral  calculus  to  the  evaluation  of  definite  integrals,  it  is  some- 
times possible  to  evaluate  a finite  sum  with  the  aid  of  an  antidifference. 

b 

Thus  to  evaluate  2 f(*),  if  we  can  find  a function  F(x)  such  that 

a 

AF(.r)  = f(.r),  then 

2 f(*)  = F(ft  + 1)  - F(«). 

a 

Some  properties  and  a table  of  finite  sums  appear  in  Chap.  14. 


8.6  OTHER  CLASSES  OF  DIFFERENCE  EQUATIONS 

For  most  other  classes  of  difference  equations,  it  is  more  convenient 
to  express  the  equation  in  terms  of  the  operator  E instead  of  A.  Con- 
version from  one  form  to  the  other  can  be  accomplished  by  the  rela- 
tion E = A + 1 (see  Sec.  3.5).  A difference  equation  of  the  form 

E"f  + hi(x)  En-1f  + h •>(*)  E"-2f  + . . . + h„_i(*)  Ef  + hn(x)f  = g(*), 

is  called  a linear  difference  equation.  A difference  equation  which 
cannot  be  written  in  this  form  is  called  nonlinear.  If  each  of  the 
functions  h,(.v)  is  a constant,  the  equation  is  said  to  be  linear  with 
constant  coefficients;  these  equations  are  treated  in  Chap.  15.  Some 
more  general  linear  difference  equations  are  discussed  in  Chap.  16. 
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DERIVATIVES 


9.1  TABLE:  PROPERTIES  OF  DERIVATIVES 

(1)  Dcf(*)  = rDf(*)  for  any  real  number  c. 

(2)  D[f(»  db  g(*)]  = Df(x)  d=  Dg(*). 

(3)  D[f(*)g(*)]  = g(*)  Df(*)  + f(x)  Dg(x). 

(4)  t)  fW.  _ g(*)  Df(*)  ~ £(x)  DgQ) 

v ; gM  [gWP 

(5)  Df(g(»)  = f'(gO))  • I >g0),  where  £'  = Df. 

9.2  TABLE:  DERIVATIVES  OF  BASIC  FUNCTIONS 

(1)  Dc  = 0,  ta  real  number. 

(2)  D*  = 1. 

(3)  D*p  = pxp~l , any  real  number. 

(4)  D sin  x = cos  x. 

(5)  D cos  x — — sin  x 

(6)  D tan  x = sec2  x. 

(7)  D cot  x = —esc2*. 

(8)  D sec  * = sec  * tan  •*. 

(9)  D esc  * = — esc  * cot  * 
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(10) 

(ID 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 
(21) 
(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 
(29) 


D arcsin  x = 
D arccos  x = 
D arctan  x = 
D arccot  x = 
D arcsec  x = 
D arccsc  x = 


V 1 - X2 

-1 

Vl  - X2 

1 

1 + X2' 
-1 

1 + x2‘ 


x\/x2  - 1 
-1 


x \ x2  - 1 


D In  x = 


D log(1  X 


x In  a 

Dex  = ex. 

Dar  = ax  In  a. 

D sinh  x = cosh  x. 

D cosh  x = sinh  x. 

D tanh  x = sech2  x. 

D coth  x = — csch2  x. 

D sech  x = —sech  x tanh  x. 
D csch  x = — csch  x coth  x. 


D sinh-1  x = 
D cosh-1  x = 
D tanh-1  x = 
D coth  _1  x = 


Vx2  + 1 

1 

Vx2  - 1 

1 

1 - X2' 

1 

1 - X2' 
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(30) 

(31) 


D sech  1 * 


D csch  1 x 


-1 

xV  1 — x2 
-1 

x V 1 + x2 
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10.1  TABLE:  PROPERTIES  OF  INDEFINITE  INTEGRALS 

(1)  J rf(.v)  dx  = c J f(x)  dx,  c a real  number. 

f [f(.v)  ± g(.v)]  dx  = f f(x)  dx  ± / g(x)  dx. 

(3)  / f(x)  Dg(x)  dx  = f(x)g(x)  — f g(x)  Df(x)  dx , where  g(^) 

is  any  antiderivative  of  Dg(v). 

(4)  f f(g(*))  Dg(x)  dx  = F(g(*))  + C,  where 

f f(*)  dx  = F(^)  + C' 

(5)  / Di(x)  dx  = f(x)  + C. 

(6)  D f i(x)  dx  = i(x). 

10.2  TECHNIQUES  OF  INTEGRATION 

The  two  basic  techniques  of  integration  are  substitution  and 
integration  by  parts  [formulas  (4)  and  (3)  of  Sec.  10.1].  The  former 
is  by  far  the  more  useful  technique.  According  to  (4),  an  integrand 
of  the  form  f(g(;c))  Dg(x)  for  certain  functions  f and  g may  be 
treated  as  simply  f(*),  provided  that  in  the  result  of  the  integration 
x is  replaced  by  g(x).  In  order  not  to  confuse  the  various  uses  of 
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in  this  process,  we  proceed  formally  as  follows.  To  integrate  a 
function  h(x): 

(1)  Attempt  to  find  functions  f and  g such  that 

h(*)  = f(gW)  Dg(*). 

(2)  Evaluate  J f (u)  du  as  if  V were  c*,’  to  obtain  a result  of  the 
form  F(w)  + C. 

(3)  Replace  V in  this  result  by  g(x). 

Example  1.  Find  j x2e2x3  dx.  Let  us  choose  g(*)  = 2xz;  then 
Dg(*)  = 6*2.  We  may  write  the  integral  in  the  form 

| / e2l‘(6x2)  dx, 

hence  the  exponential  function  is  a good  choice  for  f.  We  evaluate 

i f e“  du  = + C, 

so  that 

f x2e2x3  dx  = |e2x3  + C. 


Example  2.  Find 
shall  evaluate  . . . „ 

J 1 + COS2  X 

Dg(v)  = —sin  x,  and 


**** ,^x  dx  Since  sin  2x  = 2 sin  x cos  x,  we 
1 T"  cos2  x 


2 sin  x cos  x , TA7  , , x r™ 

— dx.  We  choose  g(x)  = cos  x.  Then 


[ 

J 1 - 


sin  v cos  v _ f ~ 2Dg(V)  • gpr) 


Now  we  find 


+ COS2  X 


2 u 


I 


+ tgwr 


dx. 


1 + u 2 


du  = -In  (1  + u 2)  + C. 


Replacing  u by  cos  x, 

s*n  2x  ^ = — In  (1  + cos2  x)  + C. 

1 + COS2  X 

Another  valuable  technique  is  that  of  integration  by  parts,  making 
use  of  formula  (3)  of  Sec.  10.1, 

f f(x)  Dg(*)  dx  = f(x)g(*)  — J*  g(x)  Df(Y)  dx. 
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To  make  good  use  of  this  method  of  finding  the  indefinite  integral  of 
a function  h(.v),  we  must  write  h(x)  as  a product  of  two  functions  f(x) 
and  Dg(*),  where  it  is  possible  to  find  the  indefinite  integral  of  Dg(*), 
and  where  g(.v)  Df(*)  is  easier  to  integrate  than  the  given  function. 
In  many  cases,  more  than  one  choice  of  f and  Dg  can  be  made; 
usually  only  one  of  these  leads  to  an  essential  simplification  of  the 
problem.  There  are  no  rules  which  specify  the  choices  to  be  made, 
but  only  a little  practice  is  needed  to  learn  to  reject  most  bad  choices. 

Example  3.  Find  J xex  dx.  We  choose  f(*)  = x and  Dg(*)  = ex. 
Then  Df(x)  = 1 and  g(x)  = ex.  Applying  formula  (3)  of  Sec.  10.1, 
we  obtain 

f xex  dx  = xcx  — f ex  dx  = xex  — ex  + C. 

If  we  had  chosen  f(x)  = ex  and  Dg(x)  = a,  then  Df(x)  = ex  and 
g(A)  = a2/2  and  we  would  have 

f xex  dx  = |x2ex  — § f A2ex  dx. 

While  this  is  a correct  application  of  the  rule,  it  is  not  a useful  one, 
since  the  new  integral  is  more  complicated  than  the  original. 

There  are  cases  in  which  two  or  more  applications  of  the  process 
of  integration  by  parts  yield  a new  integral  which  is  a multiple  of  the 
original  one.  In  some  of  these  cases,  we  can  solve  for  the  integral  by 
some  elementary  algebraic  manipulations.  In  case  this  procedure 
results  in  a particular  integral,  the  indefinite  integral  can  be  obtained 
by  adding  an  arbitrary  constant. 

Example  4.  We  shall  apply  integration  by  parts  to  J ex  sin  x dx. 
Let  f (a)  = ex  and  Dg(A)  = sin  a;  then  Df(x)  = ex,  g(*)  = —cos  a, 
and 

f ex  sin  a dx  — — ex  cos  a + f ex  cos  a dx. 

Applying  the  same  process  to  J ex  cos  x dx,  let  f(x)  = ex  and  Dg(x)  = 
cos  a;  then  Df(v)  = ex,  g(A)  = sin  a,  and 

f ex  cos  x dx  = ex  sin  a — J ex  sin  x dx. 

We  now  have  two  equations  in  the  unknowns  J ex  sin  a dx  and 
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J ex  cos  x dx.  If  we  substitute  the  expression  for  J e ' cos  x dx  from  the 
second  equation  into  the  first  and  solve  for  f ex  sin  x dx,  we  obtain 

/ ex  sin  x dx  = ^ex  (sin  x — cos  x)  T C, 

where  C was  added  to  obtain  the  indefinite  integral.  Solving  for  the 
other  integral,  we  get 

f ex  cos  x dx  = Jex  (sin  a:  + cos  x)  + C. 

If  an  integrand  involves  a;  and  one  of  the  expressions  V<z2  — x2, 
V a2  + x2,  Va:2  — a2,  then  the  integration  may  often  be  accomplished 
by  the  replacement  of  a:  by  a trigonometric  function  g(x)  and  by  in- 
tegrating an  associated  expression.  In  this  expression,  V is  replaced 
by  V in  order  not  to  confuse  the  various  uses  of  'x.9  Such  replacements 
are  justified  by  the  converse  of  formula  (4)  of  Sec.  10.1,  which  holds 
if  the  inverse  of  g is  a function.  We  have  the  rule:  To  evaluate 
J f (at)  dx,  where  f involves  one  of  the  above  expressions,  replace  x by 
a function  of  the  form  g(u),  where  g is  chosen  according  to  the  rules 
below,  and  evaluate  J f(g(w))  Dg(w)  du.  In  this  result,  replace  V by 
g-1(A:).  The  replacement  procedures  are  given  in  detail  in  the  follow- 
ing rules: 

(1)  If  f(*)  involves  x and  Va2  — x2,  substitute  a sin  u for  x, 
a cos  u for  'V a2  — x2,  and  let  Dg(i/)  = a cos  u.  After  substitution,  the 
integrated  expression  is  in  terms  of  u.  To  state  it  in  terms  of  x,  write 

arcsin  - for  u, 

a 

- for  sin  u, 
a 

V a 2 — x2  c 

for  cos  u, 

a 

to  obtain  the  final  result. 

(2)  If  f(*)  involves  x and  V a2  + x2,  substitute  a tan  u for  x,  a sec  u 
for  \/ a2  + x2  and  let  Dg(A)  = a sec2  u.  After  substitution,  the  in- 
tegrated expression  is  in  terms  of  u.  To  state  it  in  terms  of  x,  write 


Sec.  10.2 


INTEGRALS 


183 


arctan  for  m, 

a 


- for  tan  u, 
a 


\/ a2  - \-  x2 


for  sec  u. 


(3)  If  f(.v)  involves  * and  V*2  — a 2,  substitute  a sec  u for  x,  a tan  u 
for  Vr  — a2,  and  let  Dg(w)  = <2  sec  u tan  u.  After  substitution,  the 
integrated  expression  is  in  terms  of  u.  To  state  it  in  terms  of  x,  write 


X 

arcsec 

a 

for 

w, 

X 

a 

for 

sec  u , 

/ 9 9 

- x — « 

for 

tan  u. 

In  each  case,  use  trigonometric  identities  to  find  what  expressions 
in  x replace  the  trigonometric  functions  of  u in  the  integrated  expres- 
sion. 


Example  5.  Evaluate 


I 


V9  - x 2 dx 


According  to  formula  (1)  of  Sec.  10.1,  let  g(u)  = 3 sin  u.  Then 
V9  — 9g2(w)  = 3 cos  u,  and  Dg(w)  = 3 cos  u.  Pass  to  the  integral 


3 cos  u 


(3  cos  u)  du  = 3 


cos2  u du 


J 3 sin  u J sin  u 

Integrating  by  means  of  Table  10.4,  we  obtain 

u 


cos  u T In 


tan 


+ C. 


From  the  trigonometric  identities, 


u _ sin  (11/ 2)  _ 1 — cos  u 

2 cos  (u/2)  Vl  -f  cos  u 


cos  u 


sin  u 
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Making  the  replacements  indicated  in  formula  (1)  of  Sec.  10.1, 


10.3  SUGGESTIONS  FOR  THE  USE  OF  THE  TABLE 
OF  INTEGRALS 

A particular  order  for  listing  integrals  has  been  used  in  Tables  10.4 
and  10.7,  so  that  the  reader  will  be  able  to  find  any  integrand  quickly 
if  he  knows  the  order.  The  order  of  integrands  is  as  follows:  algebraic 
functions,  trigonometric  functions,  inverse  trigonometric  functions, 
logarithms,  exponentials,  and  hyperbolic  functions.  Integrands  in- 
volving more  than  one  function  will  be  placed  immediately  following 
whichever  function  is  listed  last  in  this  ordering. 

In  these  tables  we  have  adopted  the  notation  that  a,  b , c,  and  p 
designate  real  numbers ; m and  n designate  integers.  C is  an  arbitrary 
(real)  constant. 

To  integrate  a rational  function,  it  is  almost  always  advisable  to 
perform  first  a partial  fractions  decomposition  of  the  integrand  (see 
Sec.  2.8). 

A number  of  integrals  in  Table  10.4  are  recursion  formulas;  they 
reduce  the  problem  of  finding  the  integral  of  a function  involving  an 
72-th  power  to  one  involving  a lower  or  more  convenient  power.  After 
a sufficient  number  of  applications  of  these  recursion  formulas,  the  in- 
tegrand will  be  in  a form  which  can  be  found  elsewhere  in  the  tables; 
a reference  to  such  an  entry  will  be  found  following  the  recursion 


Example  6.  Find  J sin7  x dx.  Use  formula  (74)  of  Table  10.4  with 
72  = 7 to  obtain 


Finally,  since  n is  odd,  we  use  formula  (72)  of  Table  10.4  to  obtain 


1 


formula. 


Using  the  same  formula  with  n = 5,  we  find 

f sin5  x dx  = — -5- (sin4  # cos  * — 4 f sin3X2A). 
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f sin3  x dx  = — l cos  v(sin2  * + 2)  + C. 

Combining  these  results  we  obtain 

r . , . sin*5  x cos  * 6 sin4  x cos  x 8 cos  x (sin2  x -f  2)  , ~ 

J sin7  xdx  = 1 35  35 + C' 

If  an  integrand  is  not  found  in  the  table,  one  should  try  to  make  a 
substitution  which  will  form  an  integrand  which  is  in  the  table.  How- 
ever, one  should  bear  in  mind  that  many  integrands  are  of  such  a 
nature  that  no  integral  of  them  can  be  written  in  terms  of  a finite  num- 
ber of  elementary  functions. 


10.4  TABLE:  INDEFINITE  INTEGRALS 


(1) 

(2) 


Algebraic  Functions 


f xP  dx=ji~x xP+l 
J ~ ~ In  M + C. 


+ C, 


if  p -1. 


(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


/ 

/ 

/ 

/ 

/ 

/ 


Algebraic  Functions  of  x and  ax  + b 

{ax  + b)p  dx  = hC,  if  p ^ — 1. 

a{p  + 1) 

— 7 = - In  | ax  + b\  + C. 
ax  + b a 


x dx  1 

ax  -f  b a 

x dx 

{ax  + b)2 
x dx 

{ax  + b)z 
x{ax  + b)p  dx 


= — \ax  — b In  \ax  + b\]  + C. 


■?['n 

-i[ 


lax 


b\  + 


ax  b 

1 ' 


2 {ax  + b)2  ax  + b 

1 


+ C. 
4-  C. 


a\p  + 2) 


(ax  + b)p+2 


a2(p  + 1) 


(ax  + b)p+1  + C if  p 9*  — \,  p ^ — 2. 
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(9) 


(10) 


(ID 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 


I xm(ax  + b)-  dx  = - - ^ - ^xm+l(ax  + b)n 
+ nb  J xm(ax  + 6)n_1  rfxj,  i 

See  (1). 

/ *“(«  + b)"  dx  = a{m  T~n  + 7)  [*"<"  + ^ 
— mb  J xm~l(ax  + b)n  dx J,  if 


if  m + n + 1 5*  0. 


/ 


See  (3). 

x2  dx  _ 1 
ax  + b as 

x2  dx 

(ax  + b )2 


m + n + 1 0. 


- (ax  -\-  b )2  — 2 b(ax  + b)  + b2  In  | ax  + b\ 


ax 


+ b — 2b  In  | ax  + b\  — 


b2 


ax  + b 


+ C. 

+ c. 


J V ax  + b dx  = V (ax  + b )3  + C. 

I 


2V ax  + b 


V ax  + b 


2(3  ax  — 2 b)y/(ax  + b)z 


J *V ax  + b dx  = 
j ~ dx  = 2Vax  + 6 + b j 


+ C. 


dx 


jvV ax  + b 


/ 


See  (17)  if  b > 0;  (18)  if  b > 0. 

V ax  b — \/b 


dx 


:\/~ax  + b V b 


In 


= 7^  tanh 


Va*  + b + V^ 

7 


+ c 


/a#  + b 


-J-  C,  if  b > 0. 


/ 


dx 


•y/ax  — b V b 


= — r arctan 


ax  — b 


+ C,  if  b > 0. 


105a3 


(19) 


x2vax  + b dx  = 


V(a*  + 6)3  (15a2*2  — 12 abx  + 8 b2) 
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(20) 

(21) 


(22) 

(23) 


(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 


r xf_  dx 

J V ax  -\ 

See  (14). 

f 

J xW  ax  + b (»  - 1 )**"  1 


— r /o  , ^ax  + b-nb 

+ b a(2n  + 1)  L J v 


V ax  + b 


_ (2«  — 3 )a  f 

(2 n - 2 )b  J 


See  (14). 


Algebraic  Functions  of  x and  ax 2 + ^ 

f-  — — = — L arctan  - + C,  if  ab  > 0. 

J ax-  + b Vab  b 

+ C 


dx 


1 


a*2  + b 2V  — ab 
1 


In 


£ + xV  — ab 


b — xV  — ab 

tanh-1  xx/~^ 


= In 

2 Vab 


r dx  = i 

i ax2  — b 2 V 

/ 

/*  dx  = J_ 

J ( ax 2 + 6)m+1  2 mb 


V — ab  b 

xVa  — Vb 


dx  _ 1 

a*2  + b 2 V~ab 


xV  a + Vb 
V~b  + ArVa 


In 


Vb  — xV  a 


-(-  C , if  ab 

+ C,  if  a > 
“f-  C,  if  <2 


_(ax2  + 6)1 


+ (2m  - 1) 


See  (23)  or  (24)  if  b > 0;  (23)  if  b < 0. 


J x{ax 2 + by 


1 ( ax 2 + *)*+1 


* = 2^  p + 1 + C’  If^ 

x dx  1 


a*2  + b 2 a 

x dx 


= — In  | ax2  b\  C. 


(ax2  + b)p+1  2 pa(ax2  + b)p  ^ ^ > 


r dx_ 

J x(axn  H 


+ b)  bn 


— In 


axn  + b 


vc. 


<n~l  dx  ~| 

'ax  V bj 

dx 

1-1 V ax  + b 

< 0. 

0,  b > 0. 

> 0,  b > 0. 

dx 

(ax2  + b)m_' 
-1. 
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(31) 

(32) 

(33) 

(34) 

(35) 

(36) 

(37) 

(38) 

(39) 


[ Wax’*  + b)mdx  = 4 — — [xp+1  (axn  + b)m 

J nm  + p + 1 

+ bnm  J xp(axn  + b)m~l  dx\  if  m > 0 and  nm  + p + 1 ^ 0. 
See  (1). 

/ n/«x2  + 6 </x  = ^ Vax2  + 6 H In  |x  V^a  + "v/ax2  + 6 

7 2 2va 

-j-  C,  if  a > 0. 

j V a*2  b dx  = ~ V ax2  + b + — - arcsin 

C,  if  a <C  0. 


Algebraic  Functions  of  x and  ax 2 + bx  + c 

X = a*2  + + c,  q = 4 ac  — b 2. 

dx  2 lax  + b . n . A 

-=arctan  — ^ + C,  if  q > 0. 


/ 


dx 


1 


ax 2 + foe  + c a/  — 


In 


lax  + b — a/  — 


+ b + V 


+ C 


— =L  tanh-1  + C,  if  q < 0. 


f dx  _ lax  -f  b 2(2a  — 1 )a 

J (ax2  + bx  + c)n+1  nqXn  nq 

See  (33)  if  q > 0;  (34)  if  q < 0. 

[ Vax2  + bx  + c dx  = — + - VX+^-f 
J 4a  8a  J 

See  (37)  if  a > 0;  (38)  if  a < 0. 


f dx_ 

J X" 


dx 

Vx 


/ 


dx 


V ax2  + bx  + c V a 


In 


X -j-  x's/ a -f- 


2 Va 


+ C 


= 4=  sinh-1  ^L+i  + c,  if  a > 0. 
Vfl  A/  q 


/ 


1 • lax  b . . e 

— > = arcsin f-  G , if  a < 0. 

Vtf*2  -f-  bx  + c V —a  V — q 
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(40) 


/ 1x1  - 
See  (33)  if  q > 0;  (34)  if  q < 0. 


Algebraic  Functions  of  x and  x2  ± a 2 

<■">  / ' + c- 
<42>  7- ’s'" 


a 

x — a 


x + a 


+ C = --  coth1  - + C. 
a a 


(43)  J V^*2  ± a'1  dx  = %[xy/x2  ± a2  ± a2  In  |*  + V)*2  ± a2|]  + C. 


(44) 


/ 


dx 


= In  I a: 


*2  zb  tf2|  + C. 


V*2  ± a2 

(45)  J xVV  ± a1  dx  = j \/ (x2  ± a2)3  + C. 


(46) 

(47)  / 
(48) 


J VS±a*dx  = 


Vx2  + fl2  — « In 


(3  + \/*2  + 62 


+ c. 


V*2  - a2 


dx  = x2  — a2  — a arcsec  - + C. 

a 


(49) 


/x  dx 
V x2  zb  a 2 

I 


= Vx2  ± a2  + C. 


dx  1 . 

j = In 

xvx2  -j-  a2  a 


V x2  a2  -\-  a 


+ C 


(5°)  f 
(51) 


dx 


— — arcsinh  - + C. 

a x 

1 X | 1 j 

= arcsec  - C = arccos  — \-L  . 

a ax 


xVx2  - a 2 a 

j V ( x 2 dz  a2)3  dx  = \[2x^/ ( x 2 zb  a 2)3  zb  3fl2xVx2  zb 


+ 3a4  In  |*  — a/*2  zb  tf2|]  + C. 


(52)  [^7= 

J V(x2  -+ 


±x 


+ C. 


a/ (x2  zb  a2)3  a2\^x2  zt  a‘ 

(53)  j xV (x2  zb  a2)3  dx  = J V (x2  ± a2)5  + C. 
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(54) 


x dx 


-1 


V (x2  ± a2)3  V7*2  dz  a 2 


+ c. 


(55) 


(56) 

(57) 


(62) 


(63) 


Algebraic  Functions  of  x and  a2  — x 2 


f dx 

J ~ 


-In 


x2  2a 


a -\~  x 


a — x 


+ C 


= - tanh  1 - + C. 

a a 


j V a2  — x2  dx  = J (xV a2  — x2  + a2  arcsin 

f dx  . x , n 

/ — . ==  arcsin  — |-  C 

J a2  — x2  a 

= — arccos  - + C. 

a 

j x V^2  — x2  dx  = — jV(a2  — x2)3  + C. 


+ C. 


(58) 

SWt 

(59) 

f ^ a<l 

(60) 

fv? 

(61) 

i x^y c 

dx  = a2  — x2 


In 


a v au  — x' 


+ C. 


= -\/a2  — x2-\-C. 


dx 


+ \4z2  - 


In 

a 


--  cosh-1  - + C. 

a x 


+ C 


I 


a2  - x2)3  dx  = i 


dx 


2x\/ (a2  — x2)3  + 3a2x\/a2  — x2 


+ 3 aA  arcsin 


+ C. 


V(a2  - x2)3  a2Va2  - x2 


+ C. 


See  10.4 
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(64)  J ,v\/(a2  - .v2)3  dx  = -JvV  - a:2)5  + C. 

(65)  f . = 1 

J v/(a2  - a2)3  vV  - 


==  + C. 


Other  Algebraic  Functions 


(66) 


J V2ax  — x 2 dx  = J £ (x  — a)  V 2ax  — 


+ a2  arcsin 


. x — a”l 

in— J 


+ c. 


(67)  [ -t== 
J V 2ax  — 

(68) 


i + * 


a — x x ^ 
= arccos f-  C. 

a 


1 - x 


dx  = arcsin  x — V 1 — x2  + C. 


T rigonometric  Functions 


(69)  j'  sin  x dx  — — cosx+.C. 


(70)  / sin  (ax  + b)  dx  = cos  (a#  -f-  6)  + C. 


/si 
(71)  j si 


• ✓C  1 

sin2  (ax'  + b)  dx  = - — — cos  (ax  + 6)  sin  (ax  + £)  + C 
2 2a 


x sin  2(ax  + b) 
2 4a 


+ Ci. 


(72)  y si 


sin3  (ax  + &)  dx 


= ——  cos  (ax  + b)  [sin2  (ax  -j-  b)  -f-  2]  + C. 
3 a 


(73)  [ sin1  («  + A)  dx  = ^ - 3 Sin  2(**  + &) 

J 8 16  a 

sin3  (ax  + 6)  cos  (ax  + 6) 


4a 


+ C. 
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(74) 


(75) 

(76) 

(77) 

(78) 


(79) 

(80) 


(81) 

(82) 


INTEGRALS 

/ sin”  (ax  + b)  dx  = — — f sin"-1  (ax  + b ) cos  (ax  + b) 

J an  L 


See.  10.4 


— a(n  — 1)  J sin”  2 (ax  + b)  dx J- 


See  (73)  if  n is  even;  (72)  if  n is  odd. 


1 • X 

x sin  (ax  + b)  dx  — sin  (ax  + b)  — - cos  (ax  + b)  + C. 
aL  a 


/ 

/*” 


sin2  (ax  + b)  dx  = — — 


x sin  2 (ax  -f-  b) 
4 a 


+ C. 


cos  2 (ax  -f-  b ) 

8a* 

J x 2 sin2  (ax  b)  dx  = ^ sin  2 (ax  + b) 

_ x cos  2 (ax  -f~  b) 

~4a2 

j xn  sin  (ax  + b)  dx 

xn  cos  (ax  + b)  — n J xn~l  cos  (ax  + b)  dx 


+ C. 


See  (91)  if  n is  even;  (75)  if  n is  odd, 

+ ...  + C. 


sin  ax  dx  (axY  , (axY 

= n r — — -4-  — — 

x 3(3!)  ' 5(5!) 


J- 


sin  (ax  + b)  dx  __  — 1 sin  (ax  -j-  b) 


n — 1 

+ 


„n — 1 


n-lj 


cos  (ax  + b)  dx 


’ if  n > 1. 


See  (70)  if  n is  even;  (86)  if  n is  odd. 


/ r 


dx 


zh  sin  (ax  + b) 


_ 1 /ir  ax  + b\ 
= a tan  \ 4 ^ 2 / 


+ C. 


j Vl  + sin  x dx  — ±2  ^sin  ^ — cos  ^ + C. 

Use  + sign  if  (8n  — 1)  ^ < x ^ (8a  + 3)  ^ for  some  inte- 
ger n;  otherwise  use  — sign. 
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(83)  f 


(92) 


V 1 — sin  x dx  = db2 


(sin  *-  + cos  |)  + C. 


Use  + sign  if  (8 n — 3)  ^ < x ^ (8 n + 1)  ^ for  some  inte- 


ger n \ otherwise  use  — sign. 


(84) 

/ sin  ax  sin  bx  dx  = 

J 2( 

(85) 

j cos  x dx  — sin  x + C. 

(86) 

J cos  (ax  + b)  dx  = 

(87) 

/ cos2  (ax  + b)  dx  = 

J 2 a 

+ b) 


+ C, 

if  a2  9*  b2. 


+ C. 


— sin  2 (ax  + b)  + ~ + C. 
4 a 2 


(88)  / cos3  (ax  + b)  dx  = - sin  (ax  + b)  — sin3  (ax  + b)  + C 

J a 3 a 

(89)  f cos4  (ax  + b)dx  = ^-  + 3 sin  2(fl*  + h\ 

J 8 16  a 

, cos3  (ax  + b)  sin  (ax  -j-  b)  , ^ 

H ~A  i Ev. 

4 a 

(90)  [ cos"  (ax  -J-  b)  dx  = — [cos"-1  (ax  + b)  sin  (ax  + b) 

J na  L 

+ a(n  — 1)  J cos"-2  (ax  + b)  dx^ 
See  (89)  if  n is  even;  (88)  if  n is  odd. 

(91)  [ x cos  (ax  + b)  dx  = — cos  (ax  + b)  + - sin  (ax  + b)  + C. 

J a1  a 


/ 


x cos2  (ax  -b  b)  dx  = — + 


x sin  2(ax  + b) 


, cos  2 (ax  b)  , n 

+ Sa2 


4a 
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(93) 


(94) 


(95) 

(96) 


(97) 

(98) 

(99) 

(100) 

(101) 

(102) 


J x 2 cos2  (ax  + b)  dx  = sin  2 (ax  + b) 


, A'  COS  2(<2A  + b)  | ^ 
4a2  h 


/,-  CO.  („  + »)* 

An  sin  (<3A  + &)  — n / An_1  sin  (<2A  -f-  6)  <7a 


See  (75)  if  n is  even;  (91)  if  n is  odd. 
f cos  ax  dx  iii  (ax)2  . (axY  , , ^ 

j -r-  = lnW-r2!  + 4-4!-  + "-  + a 

/’  cos  (ax  + b)  ^ _ ~~  1 cos  (aa  -|~  £) 

J An  * ~ n - 1 An— 1 

a f sin  (<2A  + b) 


/ 


/ 1 


n — 1 

See  (86)  if  n is  even;  (70)  if  n is  odd. 
dx  1 .ax  + b 


dx , if  n > 1. 


— tcin 

+ cos  (<2A  + 6)  a 2 

dx  \ ^ ax  -\~  b 


cot 

<2  2 


1 — COS  (flA  + b) 

j V 1 + cos  a dx  = dt  2 V/2  sin  ^ + C. 


+ C. 

+ C. 


Use  + sign  if  (4rc  — 1 ) 7r  < a ^ (4n  + 1 ) 7r  for  some  integer 
n ; otherwise  use  — sign. 


j VI  — cos  a dx  = ±2v/2  cos  ^ + C. 

Use  + sign  if  (4 n — 2)7t  < a ^ 4^7t  for  some  integer  n; 
otherwise  use  — sign. 

f , j sin  (a  — b) x . sin  (a  + b)x  . ~ 

COS  <2A  cos  bx  dx  = + , ' + C, 

J 2 (a  — b)  2 (a  + b) 


if  a2  5*  62. 


/si 


cos  (<2  — b) x cos  (a  H~  b)x 


• / ; vwo  \u  cy  /✓v  \ li  | u j si  , ^ 

sin  0A  cos  bxdx  = — -f- ,/  , + C, 

2 (a  — b)  2 (a  + b) 

if  a2  ^ b2. 
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(103) 

(104) 

(105) 

(106) 

(107) 

(108) 

(109) 

(HO) 


/ sin  (ax  + b ) cos  (ax  + b)  dx  = ^ sin-  (ax  + b)  + C. 

/ 2 a 

f . . . x , sin''fl  (ax  + b)  , ~ 

/ sinp  (ax  + b)  cos  (ax  + b)  dx  = - - — — \-  C , 

7 a(p  + 1) 

if  p ^ -1. 
cosp+1  (ax  + b) 


j sin  (ax  + b)  cos7’  (ax  + b)  dx 
j sin2  (ax  + b)  cos'2  (ax  + b)  dx 


a(p  + 1) 


+ C, 

if  p 9^  — 1 . 


sin  4 (ax  + b)  + £ + C. 
5la  o 


j sin"*  (ax  + b)  cos"  (ax  + b)  dx 

= 7 — sinw-1  (ax  + £)  cos"+1  (ax  + 6) 

a (a?  + n) 

— (m  — l)a  J sinw-2  (ax  + &)  cos"  (ax  + 6)  dx 

if  m > 0,  m + n ^ 0. 
See  (90)  if  m is  even;  (105)  if  m is  odd. 

j sinm  (ax  + £)  cos"  (ax  + 6)  dx 

= — — f sinTO+1  (ax  + b)  cos"-1  (ax  + &) 

a(m  + n)  [_ 

(n  — l)a  J sin"1  (ax  + b)  cos"-2  (ax  + b)  </xJ, 

if  a > 0,  m + n ^ 0. 


+ 


See  (74)  if  n is  even;  (104)  if  n is  odd. 


h 


dx 


sin  (ax  + b ) cos  (ax  + 6)  a 

dx  -1 


/ sin" 


- In  tan  (ax  + 6)|  + C. 

1 


(ax  + £)  cos  (ax  + 6)  a(a  — 1)  sin"  1 (ax  b) 

dx 


+ 


sin"  2 (ax  -+~  6)  cos  (ax  + &) 
See  (128)  if  n is  even;  (109)  if  n is  odd. 


> if  n > 1 
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(in) 


(112) 

(113) 

(114) 

(115) 

(116) 

(117) 

(118) 

(119) 

(120) 


/ 


/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


dx 


1 


sin  (ax  + 6)  cos"  (ax  + 6)  a(a  — 1)  cos"  1 (ax  + b) 

dx 


h, 


sin  (ax  + b ) cos"  2 (ax  + *) 
See  (135)  if  n is  even;  (109)  if  n is  odd. 


5 if  n > 1 . 


dx  = 


1 


sin  (ax  + b) 
cos2  (ax  + b)  a cos  (ax  + b) 


+ C 


- sec  (ax  + b)  + C. 
a 


sin2  (ax  -f-  6) 
cos  (ax  + ^) 

i r 

a L 

cos  (ax  + b) 


dx 


sin  (ax  + b)  — In 

-1 


(ax  + b , 7r\ 

tan  (-T-  + V 


+ c. 


dx 


sin2  (ax  b)  a sin  (ax  + b) 


+ C 


= — esc  (ax  + ^)  + C. 
a 


cos2  (ax  -f~  fr)  ^ _ 1 
sin  (ax  + 6)  a 


cos  (ax  + 6)  + In  itan  ax  ^ 


+ C. 


tan  x dx  = —In  |cos  x|  + C = In  |sec  x|  + C. 


tan  (ax  + £)  dx  = In  Jcos  (ax  + b)\  + C. 


tan2  (ax  + b)  dx  = - tan  (ax  + £)  — x + C. 
a 


tan3  (ax'+  6)  dx 

= [tan2  (ax  + 6)  + 2 In  jcos  (ax  + £)|]  + C. 
2 a 

tan"  (ax  + 6)  dx  = -7 — tan"-1  (ax  + ^) 

a[n  — 1) 

— J tan"-2  (ax  + £)  dx,  n ^ 2. 
See  (118)  if  n is  even;  (119)  if  n is  odd. 
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(122) 

(123) 

(124) 

(125) 

(126) 

(127) 

(128) 

(129) 

(130) 

(131) 


197 


J cot  x dx  = In  |sin  v|  + C = —In  |csc  x\  + C. 
j cot  (ax  + b)  dx  = - In  |sin  (ax  + b)\  + C. 

J cot2  (ax  + b)  dx  = — - cot  (ax  + b)  — x + C. 
j cot3  (ax  + b)  dx 


2 a 


[cot2  (ax  + b)  + 2 In  |sin  (ax  + b)\  ] + C. 


J cot"  (ax  + b)  dx 


a(n  - 1) 


cot'1  1 (ax  + b) 


/ 


cot"  2 (ax  + b ) dx , n ^ 2. 
See  (123)  if  n is  even;  (124)  if  n is  odd. 


sec  x dx  = In  tan  ( - + 


t) 


+ C = In  sec  * + tan  x I + C. 


I 
I 
/ 

J sec2  (ax  + b)  dx  = - tan  (ax  + b)  + C. 

J sec3  (ax  + b)  dx  = j^sec  (ax  + b)  tan  (ax  + b) 


sec2  x dx  = tan  x -\-  C. 


sec  (ax  + b)  dx  = - In 


(ax  + b 7r\ 

V 2 ^4) 


+ C. 


+ In 


'ax  + b 


[-2-  + 


I) 


J secn  (ax  + b)  dx 


1 


sin  (ax  + b) 
a(n  — 1)  cos"-1  (ax  + b) 

_l_  n — 2 


n - 1 

See  (129)  if  n is  even;  (130)  if  n is  odd. 


j sec"  2 (ax  + b)  dx,  n ^ 2. 


(132) 


sec  v tan  x dx  = sec  x + C. 
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(133) 

(134) 

(135) 

(136) 

(137) 

(138) 


(139) 

(140) 

(141) 

(142) 

(143) 


esc  x dx  = In 


x 

tan  2 


+ C = In  |csc  * — cot  *|  + C. 


esc2  x dx  — — cot  x 4r  C. 


/ 

/ 

j esc  (ax 

J esc2  (ax  + b)  dx  = — cot  (ax  + b)  + C. 


+ b)  dx  = - In 
a 


ax  + b 


esc3  (ax  + b)  dx  = — 
2a 


— esc  (tf*  + &)  cot  (ax  + b ) 


In  I tan  — 11  + C- 


f „ , , ,n  r — 1 cos  (ax  + 6) 

/ cscn  uz*  + 6).  = — — — ; — rr 

J v — 1)  sin'1-1  (ax  + b) 


+ 


n — 2 f 


/ 


n — 1 

See  (136)  if  n is  even;  (137)  if  n is  odd. 
esc  x cot  x dx  = — esc  x -\-  C. 


j cscn  2 (ax  + b)  dx , n ^ 2. 


Inverse  Trigonometric  Functions 


arcsin  - dx  = x arcsin  - + Va2  — x2  + C. 

a a 

j (arcsin  ax)2  dx  = ^(arcsin  ax)2  — 2x 


_| — V 1 — a2x2  arcsin  ax  + C. 

a 


I 

/ 


x arcsin  ax  dx 

4 a2 


[(2a2 x2  — 1)  arcsin  ax  -\-  ax\/ 1 — a2x2]  + C. 


arcsin  ax 


dx  = a In 


1 - Vl  - aV 


ax 


arcsin  ax 


+ c. 


arccos  - dx  = x arccos a2  — x2  -j-  C. 

a a 


(144) 


Sec.  10  4 


INTEGRALS 


199 


(145) 

(146) 

(147) 

(148) 

(149) 

(150) 

(151) 

(152) 

(153) 

(154) 

(155) 

(156) 

(157) 

(158) 


I (arccos  ax)2  dx  = *(arccos  ax)2  — 2x 


V 

a 


a2x 2 arccos  ax  + C. 


I 

/ 


arctan  - dx  = a-  arctan  - — ~ In  (a2  + *2)  + C. 
a a 2 


arccot  A dx  = x arccot  - + ^ In  ( a 2 + a:2)  + C. 
a a 2 


arcsec  - dx  = x arcsec  a In  \x  + x2  — a2\  + C. 

a a 


arccsc  - dx  = x arccsc  : — b a.  In  v + Vx2  — a2\  + C. 
a a 


Logarithmic  Functions 
J In  \x\  dx  = x In  \x\  — x C. 


loga  \x\  dx  = X log,, 


In  a 


+ C,  if  a ^ 1,  a > 0. 


j In  \ax  + b\  dx  = — In  \ax  + b\  — x + C. 

J (In  *j)2  dx  = *(ln  |x|)2  — 2x  In  \x\  + 2x  + C. 
j (In  \ax  + b\)n  dx  = aX  (In  | ax  + b\)n 

~ n j dn  ax  + b\)n~l  dx. 

See  (152). 
j x In  \x\  dx  = 


| In  *!  -j  + C. 


x In  v 


= In  In  x\\  + C. 


I 

j ' xp  In  i*1  dx  = xp+l 

f (±L[*\)P  dx  = 


In  *1 


~b  C,  if  p 9^  — 1 


P + 1 


p + 1 (p  + 1) 
fin  x\)p+1  + C,  if  p 5*  — 1. 
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(159) 

(160) 

(161) 

(162) 

(163) 

(164) 

(165) 

(166) 

(167) 

(168) 

(169) 

(170) 

(171) 

(172) 

(173) 


j sin  In  \x\  dx  = ^ [sin  In  \x\  — cos  In  |*|]  + C. 
I cos  In  |*|  dx  = - [sin  In  |*|  + cos  In  |*|]  + C. 


Exponential  Functions 


dx  = ex  + C. 


_ 

a 


/ 

J eax  dx  = - 1-  C. 

/ 

/ 


xeax  dx  = — (ax  — 1 ) + C. 
a1 


eox  dx 


xmer 


m 


a a 


J *m_1 


eax  dx , m ^ 2. 


/ 

/ 

/ 


See  (163). 
' eox  dx 


til.  i (a*)2  i (a*)3  . i n 

= In  |*|  +ax  + — + • • • + C. 


ny.  . , , eax(a  sin  bx  — b cos  bx)  . ~ 

eax  sin  bx  dx  = — ^ — + C. 

a - + er 


eox  cos  bx  dx  = 


eox(<3  cos  6*  + b sin  bx) 


a 2 + b2 


+ C. 


dx 


1 + 


= * — In  (1  + ex)  + C. 


J 7.rfX i — 7 = I — 71  \atVX  + b\  + C,  if  b ^ 0,  p 9^  0. 


/ 


<sepx  + b b bp 

dx _ 1_ 

aepx  + be~J 


py/ ab 


= arctan 


(-■Vi) 


+ C,  if  ab  > 0. 


y eox  In  \bx\  dx  = - eox  In  \bx\  ~ ~ J 
See  (165). 

I a x dx  = ^ h C,  if  a > 0,  a 9^  1 . 

J In  a 


— flf*. 


/ 


a6x  dx  = — h C,  if  a > 0,  a ^ 1 . 

b In  a 
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(174) 

(175) 

(176) 

(177) 

(178) 

(179) 

(180) 
(181) 
(182) 

(183) 

(184) 

(185) 

(186) 

(187) 

(188) 


/ 


.va 


bx  — 


va 


bx 


, bx 


b In  a b 2 (In  a)2 


+ C,  if  a > 0,  a 1 . 


Hyperbolic  Functions 


lsi 


sinh  ax  dx  = - cosh  ax  -f-  C. 
a 

I sinh2  ax  dx  — - 7-  sinh  2 ax  — \x  + C. 

J 4a 


cosh  ax  dx  = - sinh  ax  + C. 
a 


f 

j cosh2  ax  dx  = y-  sinh  2 ax  + hx  "h  C. 


J_  . 

467 


I tanh  ax  dx  = - In  cosh  ax\  + C. 

J “ 

I tanh2  ax  dx  = x — - tanh  ax  + C. 

J a 

I coth  ax  dx  = - In  sinh  ax \ + C. 

J a 

I coth2  ax  dx  = x — - coth  ax  + C. 

J a 


sech  ax  dx  = - arctan  (sinh  ax)  + C. 

a 


/ sech2  ax  dx  = - tanh  ax  + C. 

J a 

/csch  ax  dx  = —-In  coth  ax  + csch  ax\  + C 

a 

+ C. 


- In 


tanh  | 


/ 

/ 

I 


csch2  ax  dx  = — coth  ax  + C. 
a 

sech  ax  tanh  ax  dx  = — - sech  ax  + C. 


csch  ax  coth  ax  dx  = csch  ax  + C. 

a 
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10.5  DEFINITE  INTEGRALS 


Table  10.7  contains  some  definite  integrals,  many  of  which  cannot 
be  obtained  by  the  computation  of  the  antiderivative  of  the  integrand. 
Many  of  these  are  improper  integrals,  that  is,  integrals  whose  in- 
tervals of  integration  are  infinite  or  for  which  the  integrand  is  un- 
defined at  an  end  point  of  the  interval  of  integration.  Provided  the 
limit  exists  in  each  case,  we  have 

I f(x)  dx  = lim  / f(V)  dx; 

J a J a 

I £(x)  dx  = lim  / f(*)  dx; 

J — * a— > — « J a 

I f(*)  dx  = lim  I f(x)  dx  + lim  / £(x)  dx. 

7-oo  a— » -oo  J n b—>  oo  J c 

If  f(V)  is  undefined  at  x = b,  then  if  b > a, 

I'b  rb -h 

/ f(*)  dx  = lim  / f(V)  dx , where  h > 0. 

J a 0 J n 

If  f(x)  is  undefined  at  x = a,  then  if  b > a, 

j £(x)  dx  = lim  / f(x)  dx,  where  h > 0. 

J a h *0  J a -\-h 


10.6  TABLE:  PROPERTIES  OF  DEFINITE  INTEGRALS 

(1)  I c£(x)  dx  = c I £(x)  dx,  c any  real  number. 

J a J a 

(2)  / [f(x)  dr  g(x)]  dx  = f f(x)  dx  dr  I g(x)  dx. 

Ja  Ja  Ja 

(3)  / f(*)  dx  = 0. 

J a 

(4)  j £(x)  dx  = f f(x)  dx  + f f(x)  dx. 

Ja  Ja  Jb 

(5)  j,  f (x)  dx  = — £(x)dx. 
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10.7  TABLE:  DEFINITE  INTEGRALS 


0) 

(2) 


(3) 

(4) 


(5) 

(6) 


(7) 

(8) 

(9) 

(10) 

(11) 


sin  ,v  d. v 

Vx 


cos  a;  dx 


V x 


sin"  x dx  — 


cos" x dx 


1 • 3 • 5 • • • (w  — 1)  7 r 

2-4-6  • ■ ■ n ~2 

2 • 4 - 6 ■ • - (n  - 1) 

1 • 3 • 5 • • • n ’ 1 


/ sin2  a*  </x  = 

Jo  Jo 

l 


cos2  a*  dx  = 


7T 


Sin  tfX  , 7T  .r  . ~ 

dx  = -5  if  a > 0, 

x 2 


0, 


if  a = 0, 


= — — > if  a < 0. 


r 

Jo 

r 

Jo 


sin  ax  sin  bx  dx  — / cos  ax  cos  bx  dx 


cos  ax  , 7T  __  ^ ~ 

— — dx  = - e a > 0 

1 + ;r  2 


7T 


= 2 e“»  a < °- 


^ cos  (x2)  dx  = j sin  (*2)  dx  = i 


r 

It 
/; 
/; 


dx 


arccos  a 


1 + a cos  x 

dx  7T 


+ a cos  x V 1 — a5 


tan  x , 7r 
— = »• 
x 2 


a2  < 1. 


a 2 < 1. 


a2  + 62’ 


if  rc  is  even 
n is  odd. 


0,  a ^ b. 


e aj  cos  bx  dx  = 


a > 0. 
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(12) 

(13) 


e-ox  sjn  dx  = _ _ — — ) a > 0. 

az  + o 

Vtt  e“62/4a2 

e-°2x2  cos  ^ dx  — ) a > 0. 

2 a 


10.8  TABLE:  DEFINITE  INTEGRALS  OF  SPECIAL  INTEREST 
IN  PROBABILITY 


Let  f(x) 


»— x/o 


(la)  J f(*)  dx  = 1. 

(lb)  y*  *f(x)  dx  = a. 

(lc)  f *2f(x)  dx  = 2a2. 
Jo 


Let  f(*)  # -4=  e-(a5_/t)2/2ff2. 
cr  v 27T 


(2a)  / f(*)  dx  = 1. 


(2b) 


/: 


*f(x)  dx  = fj.. 


(2c)  / (*  - M)2f(*)  dx  = c r2. 


10.9  ANTIDERIVATIVES  OF  ORDER  n 

Given  a function  g(*),  the  general  solution  form  of  the  equation 
D"f  = g(  x)  is  the  sum  of  a function  h(*)  and  an  expression  of  the  form 

Ci^n  -f-  C^xn~ 1 + . . . + Cn_i^'  -f-  Cn. 

The  function  h(*)  is  obtained  by  integrating  successive  particular 
integrals  of  g(*),  the  process  continuing  for  n steps.  The  function 
h(#)  is  called  the  antiderivative  of  g(x)  of  order  n and  is  denoted 
by  Ing(x).  Algebraic  properties  of  the  repeated  indefinite  integral 


are: 


See.  10.10 
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(1)  In(cg(*))  = c • I"g(.*),  c a constant, 

and 

(2)  I"[glW  ± g2  W ] = I”glO)  ± I"g2(*). 


10.10  TABLE:  ANTIDERIVATIVES  OF  ORDER  n 

yP+» 

0)  r'(vI,)  = (/»  + l)(/»  + 2)...  (/>  + «)’  P * 

(2)  I"  (sin  <?*)  = S^n/7"?  if  n = 4k. 

(3)  I"  (sin  ax)  = — C°S  aX>  if  n = 4k  + 1. 

a 11 

(4)  I" (sin  ax)  = — S*n  ax , if  n = 4k  + 2. 

an 

(5)  I" (sin  ax)  = C°S  °X>  if  n = 4k  + 3. 

an 

(6)  I"  (cos  ax)  = -°S  0X •>  if  n = 4k. 

an 

(7)  In(cos  ax)  = S*n  aX->  if  n — 4k  + 1. 

an 

(8)  I" (cos  tf*)  = 5 if  n = 4k  + 2. 

an 

(9)  I"  (cos  #*)  = — s^n-g'y?  if  n = 4k  + 3. 

an 

~ax 

(10)  I»(e")  = — • 


1,  -2, 


, —n. 


11 


LINEAR  DIFFERENTIAL  EQUATIONS 
WITH  CONSTANT  COEFFICIENTS 


The  general  form  of  such  an  equation  is 

Dnf(V)  + £iDn-1f(*)  + . . . + an_iDf(»  -f  ani(x)  = g(x), 
which  we  rewrite 

[D7i  + fliD"-1  + • • • T fin- iD  -f-  an]f(x)  — g(*). 

The  quantity  in  brackets  is  a polynomial  in  D which  we  shall  denote 
by  p(D).  The  differential  equation  now  takes  the  form 

[p(D)]fO)  = gO)- 

If  g(x)  = 0,  the  equation  is  said  to  be  homogeneous.  If  g(*)  t6-  0, 
then  the  homogeneous  equation  [p(D)]f(x)  = 0 obtained  by  replac- 
ing g(V)  by  0 is  called  the  reduced  equation  of  the  given  equation. 

If  f*(*)  is  a solution  of  the  given  equation,  then,  for  any  other 
solution  ff(x),  the  function  fi(A:)  = ff(x)  — f*(x)  is  a solution  of  its 
reduced  equation,  since 

[p(D)](f?0)  - f*(*))  = g(x)  - g(x)  = 0. 

Thus  the  general  solution  form  (GSF)  of  the  given  equation  is  found 
by  adding  any  particular  solution  (PS)  of  the  given  equation  to  the 
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general  solution  form  of  the  reduced  equation.  There  are  two  major 
steps  to  the  solution  of  the  problem: 

(1)  Find  the  general  solution  of  the  reduced  equation. 

(2)  Find  a particular  solution  for  the  given  equation. 

11.1  THE  AUXILIARY  EQUATION 

To  obtain  the  general  solution  of  a homogeneous  linear  differential 
equation  with  constant  coefficients  |p(D)]f(#)  = 0,  we  first  solve  the 
auxiliary  equation 

p(m)  = 0, 

where  p(m)  is  the  polynomial  in  m obtained  by  replacing  D by  m in 

p(D). 


11.2  HOMOGENEOUS  EQUATIONS  OF  FIRST  ORDER 

The  first-order  equation  takes  the  form 

[p(D)]f(x)  = [D  — a]f(x)  =0,  a a real  number. 

The  general  solution  form  is 

fO)  = Ceax. 

11.3  HOMOGENEOUS  EQUATIONS  OF  SECOND  ORDER 

The  general  solution  form  of  the  second-order  equation  |p(D)  ]f(*) 
= 0 is  tabulated  in  Table  11.4  according  to  the  nature  of  the  roots 
of  the  auxiliary  equation  p(m)  = 0. 

11.4  TABLE:  GENERAL  SOLUTION  FORM  OF  THE  LINEAR 
HOMOGENEOUS  EQUATION  OF  SECOND  ORDER  WITH 
CONSTANT  COEFFICIENTS 

Let  mi  and  m2  be  the  roots  of  p(m)  = 0. 

(1)  mi  5*  m2,  both  real: 

GSF:  f(x)  = Cie”,ir  + C2emzx. 
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(2) 

mi  = 

m2: 

GSL : 

f(x)  = 

(Cl  + C2x)em'x. 

(3) 

The  i 

~oots  of  the  auxiliary  equation  are  complex 

mi  = 

a T bi , 

m2  = a — bi. 

GSL: 

fW  = 

eax(Ci  sin  bx  + C2  cos  bx), 

or 

= 

eoxCi  sin  (bx  + C2), 

or 

f(x)  = 

eaxCi  cos  (bx  + C2), 

or 

f(*)  = 

eox(Ciei&x  + C2e~ibx). 

The  equivalence  of  the  first  three  of  these  forms  is  discussed  in  Ex- 
ample 8 of  Sec.  4.9. 

11  .5  EXAMPLES 

(1)  [D2  + 2D  + 5]f(x)  = 0.  We  first  solve  the  auxiliary  equa- 
tion m2  + 2m  -f  5 = 0,  obtaining  m — -1  ± 2 i.  Then  a = — 1, 
b = 2,  and  the  general  solution  form  is 

f(Y)  = e^x(Ci  sin  2x  + C2  cos  2x). 

(2)  [D2  — 3D  — 4]f  = 0.  Solving  m2  — 3m  — 4 = 0,  we  obtain 
mi  = — 1 and  m2  = +4.  The  general  solution  form  is 

f(x)  = Cie_x  + C2e4x. 

(3)  [D2  + 6D  + 9]f  = 0.  The  roots  of  m2  + 6m  + 9 = 0 are  both 
— 3.  Hence,  the  general  solution  form  is 

f(x)  = (Ci  + C2x)e-3x. 

11.6  HOMOGENEOUS  EQUATIONS  OF  ORDER  71 

To  find  the  general  solution  form  for  the  homogeneous  equation 
of  order  n,  [p(D)  ]f  = 0,  one  should  first  find  the  roots  of  the  auxiliary 
equation  p(m)  = 0.  Let  the  distinct  real  roots  of  this  equation  be  de- 
noted by  mi,  m2,  . . . , m*,  and  let  their  multiplicities  be  r1?  r2,  . . . , r*, 
respectively.  Let  the  pairs  of  distinct  complex  roots  be  denoted  by 
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dk+i  ± bk+ii,  ak+2  ± bk+2i,  . . . , a*+z  ± with  multiplicities  r*+i, 

rA+2,  . • • , rk+i,  respectively.  Then  the  general  solution  form  of  the 
equation  is  the  sum  of  the  general  solution  forms  of  the  equations 

[(D  - m,)r’]f(.v)  =0,  1 Sj  S k, 

and 

[(D  — a j — bjOr,(D  - a > + byz)r* ]f(^r)  =0,  k + 1 £j  g k + /, 

where  the  arbitrary  constants  appearing  in  the  solutions  will  be  re- 
numbered so  that  all  have  different  subscripts.  These  general  solution 
forms  are  listed  in  Table  11.7. 


11.7  TABLE:  GENERAL  SOLUTION  FORMS  FOR  HOMOGENEOUS 
DIFFERENTIAL  EQUATIONS  OF  ORDER  n 

WITH  CONSTANT  COEFFICIENTS  (See  See.  1 1 .6) 

(1)  rrij  is  real,  and  rj  = 1 : 

GSF : ij(x)  = Cem,x. 

(2)  rrij  is  real,  and  Xj  > 1 : 

GSF:  £j(x)  = (Ci  + C2x  + . . . + Crf*-1)*™*. 

(3)  aj  d=  bji  are  complex  roots,  and  rj  — 1 : 

GSF : f,(*)  = ea,-c(Ci  sin  bjx  + C2  cos  bjx) , 

or  ij(x)  = CiCniX  sin  (bjx  + C2), 

or  fy(x)  = Ciea,-r  cos  {bjx  + C2), 

or  £,■(*)  = ea,x(Cielb,x  + C2e~ibiX). 

(4)  aj  ± bji  are  complex  roots,  and  rj  > 1 . 

GSF:  £,•(*)  = (Ci  -f-  C2x  + . . . + Crxri~l)e.a)X  sin  bjX 

+ (C,+i  + Cri+2x  + . . . + C2rixri~l)eaiX  cos  bjx. 

11.8  EXAMPLE 

[D(D  — 2)3(D  + l)]f  = 0.  The  roots  (and  their  respective  multi- 
plicities) of  m(m  — 2 )3(m  + 1)  = 0 are 
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mi  = 0,  r\  — 1, 

m2  = — 1,  r2  = 1, 

m3  = 2,  r3  = 3. 

GSF : f(x)  = Ci  + C2e-"  + (C3  + C4x  + C5*2)e2a\ 

11.9  PARTICULAR  SOLUTIONS  OF  LINEAR  DIFFERENTIAL 
EQUATIONS  WITH  CONSTANT  COEFFICIENTS 

A particular  solution  of  the  equation  [p(D)]f(*)  = g(*)  can 
often  be  found  if  one  can  guess  the  form  such  a solution  is  likely 
to  take.  Table  11.10  lists  a number  of  aids  to  good  guesses  for 
particular  solutions.  The  constants  A and  B (with  or  without  sub- 
scripts) are  real  numbers  to  be  determined  by  substituting  the  par- 
ticular solution  f*(*)  into  the  given  equation.  The  examples  of  Sec. 
11.12  illustrate  how  the  table  is  used. 

It  will  appear  that  it  is  necessary  to  check  whether  certain  num- 
bers are  roots  of  the  auxiliary  equation  p(m)  = 0.  One  should  recall, 
however,  that  all  roots  of  this  equation  were  obtained  in  finding  the 
general  solution  of  the  reduced  equation.  In  particular,  in  each  case, 
the  number  in  question  is  a root  if  and  only  if  g(x)  is  a solution  of  the 
reduced  equation. 

11.10  TABLE:  PARTICULAR  SOLUTIONS  OF  LINEAR 
DIFFERENTIAL  EQUATIONS  WITH  CONSTANT 
COEFFICIENTS 

(1)  g(x)  = k,  k a real  number: 

PS:  f*(*)  = A unless  0 is  a root  of  p(wz)  = 0; 

f*(*)  = Axr  if  0 is  a root  of  p(m)  = 0 of  multiplicity  r. 

(2)  g(x)  = X,  where  X is  a polynomial  in  x of  degree  s : 

PS:  f*(*)  = A0  + A\x  + . . . + Asxs  unless  0 is  a root  of 

p(m)  = 0; 

f*(x)  = (A o + Aix  + . . . + Asxs)xr  if  0 is  a root  of 

p(m)  — 0 of  multiplicity  r. 
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g(.v)  = p sin  qx: 

PS:  f*(*)  = A sin  qx  + B cos  qx  unless  iq  is  a root  of 

pH  = 0; 

f*(*)  = {A  sin  qx  + B cos  qx)xr  if  iq  is  a root  of 

p(m)  = 0 of  multiplicity  r. 

g(.r)  = p cos  qx: 

PS:  f*(*)  = A sin  qx  + B cos  qx  unless  iq  is  a root  of 

pW  = 0; 

i*(x)  = (A  sin  qx  + B cos  qx)xr  if  iq  is  a root  of 

p(m)  = 0 of  multiplicity  r. 

g(x)  = peqx: 

PS:  f*(*)  = Aeqx  unless  q is  a root  of  p(m)  = 0; 

f*(x)  = Axrtqx  if  q is  a root  of  p(m)  = 0 of  multiplicity  r. 

g(.v)  = kepx  sin  qx: 

PS:  ='  Aepx  sin  qx  + Bepx  cos  qx  unless  p + iq  is  a root 

of  p(m)  = 0; 

f*(x)  = (Aepx  sin  qx  + Bepx  cos  qx)xr  if  p + iq  is  a root 

of  p(m)  = 0 of  multiplicity  r. 

g(x)  = kepx  cos  qx: 

PS:  f*(^)  = Aepx  sin  qx  + Bepx  cos  qx  unless/?  + iq  is  a root 

of  p (m)  = 0; 

f*(^)  = (Aepx  sin  qx  + Bepx  cos  qx)xr  if  p + iq  is  a root 

of  p(ra)  = 0 of  multiplicity  r. 

g(.v)  = Xeqx,  where  X is  a polynomial  in  x of  degree  s : 

PS:  f*(x)  = (Ao  + A]X  + . . . + Asxs)eqx  unless  q is  a root  of 

p (m)  = 0; 

f*W  = (Ao  A~  A\x  + . . . + Asxs)xrcqx  if  q is  a root  of 

p(m)  = 0 of  multiplicity  r. 
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(9)  g(x)  = X sin  qx,  where  X is  a polynomial  in  x of  degree  5: 

PS:  f*0)  = (A0  + Aix  + ...  + Asx8)  sin  qx 

+ (Bo  + BiX  + . . . + Bsxs)  cos  qx 
unless  iq  is  a root  of  p(m)  = 0; 

f*(*)  = (do  + Aix  + . . . + Asxs)xr  sin  qx 

+ (Bo  + BiX  + . . . + Bsxs)xr  cos  qx 
if  iq  is  a root  of  p(m)  =0  of  multiplicity  r. 

(10)  g(x)  = X cos  qx,  where  X is  a polynomial  in  x of  degree  5: 

PS:  £*(x)  = (A0  + Aix  + . . . + Asxs)  sin  qx 

+ (Bo  + BiX  + . . . + Bsxs)  cos  qx 
unless  iq  is  a root  of  p(m)  = 0; 

i*(x)  = (A0  + Aix  + • . • + Asxs)xr  sin  qx 

+ (Bo  + B\x  + . . . + Bsxs)xr  cos  qx 
if  iq  is  a root  of  p(m)  = 0 of  multiplicity  r. 

(11)  g(x)  = Xepx  sin  qx,  where  X is  a polynomial  in  x of  degree  i': 

PS:  f*(*)  = (d0  + A\x  + . . . + Asxs)epx  sin  qx 

+ (Bo  + B\x  + . . . + Bsxs)epx  cos  qx 
unless  p + iq  is  a root  of  p(ra)  = 0; 

f*(*)  = (d0  + A\X  + . . . + Asxs)xrepx  sin  qx 

+ (Bo  + B\x  + . . . + Bsxs)xrepx  cos  qx 
if  p + iq  is  a root  of  p (m)  = 0 of  multiplicity  r. 

(12)  g(x)  = Xepx  cos  qx,  where  X is  a polynomial  in  x of  degree  s: 

PS:  f*(*)  = (d0  + Ajx  + . . . + Asxs)epx  sin  qx 

+ (Bo  + Bix  + . . . + Bsxs)epx  cos  qx 
unless  p + iq  is  a root  of  p(m)  = 0; 

f*(#)  = (d0  + A\X  + . . . + dsxs)xrepx  sin  qx 

+ (Bo  + Bix  + • • • + Bsxs)xrepx  cos  qx 
if  p -f  iq  is  a root  of  p(m)  = 0 of  multiplicity  r. 

11.11  REMARK  ON  THE  EXTENSION  OF  TABLE  11.10 

Suppose  that 

gO)  = giO)  + g2W  + • • • + gn(x), 
where  particular  solutions  for  [p(D)]f(*)  = gi(x)  can  be  found 


Sec.  11.12 
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in  Table  11.10  (or  elsewhere).  Then  a particular  solution  for 
[p(D)]f(.v)  = g(x)  can  be  obtained  by  adding  the  particular  solutions  • 
for  each  of  the  equations  [p(D)]f(*)  = gt-(x). 


11.12  EXAMPLES 

(1)  [D2  + 2D  + 5]f(*)  = 5*2  + 8*  + 6.  Since  g(*)  is  a poly- 
nomial of  degree  2,  and  since  0 is  not  a root  of  m2  + 2m  + 5=0, 
formula  (2)  of  Table  11.10  tells  us  that  a particular  solution  of  the 
given  equation  has  the  form  A0  + A\X  + A2x2.  Substituting  this  in  the 
given  equation,  we  obtain 

2 A2  + 2 Ai  + 4 A2x  + 5A0  + 5A,x  + 5T2*2  = 5*2  + 8*  + 6. 
Equating  coefficients  of  like  powers  of  x, 

5 A2  = 5, 

4+  + 5+  = 8, 

2A2  + 2A1  + 5A0  = 6. 

Solving,  we  get  ^42  = 1,  A\  = f , A0  - = -Jf . Adding  our  particular  solu- 
tion to  the  general  solution  form  found  in  Example  1 of  Sec.  11.5,  we 
find  that  the  general  solution  form  for  the  given  equation  is 

i(x)  = e-x(Ci  sin  2x  + C2  cos  2x)  + x2  + %x  + 

(2)  [D2  + 6D  + 9]f(*)  = e-3x.  In  Example  3 of  Sec.  11.5,  we 
found  that  —3  is  a double  root  of  m2  + 6m  + 9 = 0.  Thus,  a par- 
ticular solution,  according  to  (5)  of  Table  11.10,  has  the  form 
f*(x)  = +*2e~3x.  Substituting  this  for  f(x)  in  the  given  equation,  we 
get 

A(  9x2  — \2x  + 2)e-3x  + 6A(  — 3x2  + 2*)e-3x  + 9T+e-3x  = e-3x. 

The  coefficients  of  x2e-3x  and  *e_3x  are  both  0.  Equating  coefficients 
of  e_3x,  we  get  A = \.  Using  this  particular  solution  and  the  general 
solution  form  found  in  Example  3 of  Sec.  11.5  for  the  reduced  equa- 
tion, the  general  solution  form  for  the  given  equation  is 

f(*)  = (Ci  + C2x)e_3x  + |+e“3x. 

(3)  [D2  — 3D  — 4]f(*)  = 25  sin  3*.  Since  3 i is  not  a root  of 
m2  — 3m  — 4,  we  use  (3)  of  Table  11.10  and  find  that  a particular 
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solution  has  the  form  A sin  3*  + B cos  3*.  Substituting  this  for  f(x) 
in  the  given  equation,  we  get 

( — 9 A — 9 B — 44)  sin  3x  + ( — 9 B + 9A  — 4 B)  cos  3x  = 25  sin  3*. 
Equating  coefficients  of  sin  3x  and  cos  3*,  we  get 

9A  - 13  B = 0, 

-134  -9 B = 25. 

Solving  these  two  equations  together,  we  find  A = — 1.3,  B = —0.9. 
Adding  the  general  solution  form  of  the  reduced  equation  found  in 
Example  2 of  Sec.  11.5  to  the  particular  solution  found  here,  we  get 


f(*)  = Cie  x + C2e4x  — 1.3  sin  3x  — 0.9  cos  3x. 


12 


DIFFERENTIAL  EQUATIONS 
OF  FIRST  AND  SECOND  ORDER 


12.1  FUNCTIONS  OF  MORE  THAN  ONE  ARGUMENT 

A function  of  more  than  one  argument  is  a mapping  from  sets  of 
real  numbers  to  real  numbers.  A value  of  a function  of  n arguments 
is  determined  by  specifying  n real  numbers,  one  for  each  argument. 
Functions  of  more  than  one  argument  will  be  denoted  by  g or  a 
capital  letter.  Arguments,  which  can  be  values  of  functions,  will  be 
denoted  by  w,  x,  y,  z,  . . . , or  by  the  symbols  which  denote  functions. 
In  particular,  if  f is  a function  of  a single  argument  x,  we  shall  fre- 
quently consider  a function  g(v,  f)  of  the  two  arguments  x and  f(*). 

12.2  PARTIAL  DERIVATIVES 

Let  F be  a function  of  n arguments  x\,  ...  , xn.  From  this  function, 
we  can  form  a new  function  of  any  one  of  its  arguments  (say,  Xi)  by 
keeping  all  the  other  arguments  fixed.  If  this  function  has  a derivative, 
its  derivative  is  called  the  partial  derivative  of  F with  respect  to  X{, 
written  dF/dx*.  In  general,  d¥/dxl  can  be  regarded  as  a function  of 
the  same  n arguments  as  F,  since  the  values  of  dF / dv*  are  determined 
not  only  by  but  also  by  the  other  arguments. 
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12.3  PARTIAL  INTEGRATION 

If  G is  a function  for  which  dG/ dxi  = F,  then  G is  called  a partial 
integral  of  F with  respect  to  written 

G(xi,  . . . , xn ) — J*  F(xi,  . • • , xn ) dx{. 


12.4  EXAMPLES 

(1)  If  F(*,  y)  = x sin  y — y cos  x,  then 

<9F  . , . , dF 

— = sin  y ~r  y sin  x and  = x cos  y — cos  x. 
dx  oy 

(2)  If  g(*,  f)  - x2f  - 5f3  + 3*,  then 

^ = 2xi  + 3 and  = x2  — 15f2. 
dx  of 

12.5  LINEAR  DEPENDENCE  AND  INDEPENDENCE  OF  FUNCTIONS 

Let  fi,  f2,  . . . , fn  be  a set  of  n functions.  If  there  exists  a set  of  n 
constants,  ki,  fe,  . . . , kn,  not  all  zero  such  that  the  sum 

k\f\  + k^fi  + . . . + knfn  = 0, 

then  the  functions  of  the  set  are  said  to  be  linearly  dependent.  On 
the  other  hand,  if  the  equation 

k\i i + W2  + . . . + kn in  — 0 

implies  that  k\  = £2  = . . . kn  = 0,  then  the  functions  of  the  set  are 
said  to  be  linearly  independent. 

Any  set  of  functions  from  among  the  following  is  a linearly  inde- 
pendent set: 

A single  nonzero  constant  function; 

v v2  v3 

A,  A , A , . . . , 

aX  a2x  a3x  * 

c , c 5 c 5 • • • ? 

a x a 2 x a 3x  • 

C 5 C 5 C ‘ • 5 

sin  sin  2*,  sin  3x,  ...  ; 
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cos  v,  cos  2a\  cos  3.v,  . . . ; 
xckx,  x2ekx , x3ckx,  . . . ; 
x sin  kx,  x2  sin  kx , x 3 sin  kx , . . . ; 

x cos  kx,  x2  cos  kx,  xs  cos  kx,  . . . , k any  real  number,  k ^ 0. 

The  functions  cos  2x,  sin2  x,  and  4 form  an  example  of  a linearly 

dependent  set  of  functions,  since 

4 cos  2x  — 8 sin2  x + 1 -4  = 0. 


12.6  USE  OF  THE  INTEGRAL  TABLE 

In  the  tables  which  follow,  the  procedures  which  lead  to  general 
solution  forms  of  certain  types  of  differential  equations  require  the 
evaluation  of  one  or  more  integrals.  These  integrals  can  often  be 
found  in  Table  10.4.  The  constant  C of  integration  listed  with  the 
formula  in  that  table  should  be  omitted  when  the  integral  is  used 
here,  since  the  formulas  given  below  supply  arbitrary  constants  where 
they  are  needed. 

12.7  LINEAR  DIFFERENTIAL  EQUATIONS  OF  FIRST  ORDER 

A differential  equation  of  first  order  expresses  a condition  to  be 
satisfied  by  a function  f and  its  first  derivative  Df.  If  such  an  equation 
is  linear,  then  it  can  be  written  in  the  form 

(1)  Df  = g(x,  f), 

where  g is  a function  of  at  most  two  arguments  * and  f.  Conversely, 
if  a differential  equation  of  first  order  cannot  be  written  in  the  form 
(1)  (that  is,  solved  explicitly  for  Df)  then  it  is  a nonlinear  equation. 

If  an  equation  can  be  written  in  the  form  (1),  the  technique  of 
solving  it,  if  one  exists,  depends  on  the  character  of  the  function  g(x,  f). 
The  procedure  for  using  Table  12.9  to  solve  a linear  differential  equa- 
tion of  first  order  is: 

(1)  Solve  the  equation  for  Df;  that  is,  write  the  equation  in  the 
form  Df  = g(x,  f). 

(2)  Locate  the  form  of  the  function  g(x,  f)  in  the  classification  list 
in  Sec.  12.8.  This  refers  to  an  entry  in  Table  12.9. 
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(3)  Follow  the  procedure  outlined  in  the  appropriate  entry  of 
Table  12.9  to  obtain  the  general  solution  form  of  the  equation. 


12.8  CLASSIFICATION  LIST  FOR  EQUATIONS  OF  THE  FORM 

Df  = g(*,  f) 

(1)  g(v,  f)  is  a function  of  x alone  (does  not  involve  f).  Write 
g(x)  for  g(x,  f).  See  formula  (1)  of  Table  12.9. 

(2)  g(x,  f)  is  a function  of  f alone  (does  not  involve  *).  Write 
g(f)  for  g(x}  f).  See  formula  (2)  of  Table  12.9. 

(3)  g(x,  f)  is  the  product  of  a function  of  x alone  and  a function 
of  f alone  (separable  equation).  Write  h(x)j(f)  for  g(x,  f).  See  for- 
mula (3)  of  Table  12.9. 

(4)  g(x,  f)  = u(*)  + fv(*),  u(x),  and  v(x)  are  functions  of  x 
alone  (equation  linear  in  f).  See  formula  (4)  of  Table  12.9. 

(5)  g(x,' f)  = fnu(x)  + fv(#),  u(*),  and  v(*)  are  functions  of  x 
alone  (Bernoulli  equation).  See  formula  (5)  of  Table  12.9. 

(6)  g(v,  f)  = where  p(fcv,  ti)  = tnp(x , f)  and  q (tx,  t£)  = 

tn q(v,  f)  for  some  number  n (homogeneous  equation).  See  formula  (6) 
of  Table  12.9. 

[Note:  If  p(*,  f)  and  q(x,  f)  are  polynomials  in  which  the  sums  of 
the  powers  of  x and  f in  each  term  of  both  are  equal,  the  equation  is 
homogeneous.  ] 


(7)  g(*,  f) 


<7,A  ~}~  f'l  ~ - (linear  fractional  form).  See  for- 

aix  + bit  + Ci 


mula  (7)  of  Table  12.9. 

M(x,  f)  aM  , 5N 


(8)  g(*,  f) 


N(x,  f)  af  dx 
form).  See  formula  (8)  of  Table  12.9. 


^ = 0 


(equation  in  exact 


(9)  g(x,  f) 


Q(*,  f)  af  ^ dx 


See  formula  (9)  of  Table  12.9  for  methods  of  finding  a function 
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R(.v,  f),  called  an  integrating  factor,  so  that  the  equation 

P(*,  f)R(*,f) 

Q[x,  f)R(*,  f) 

is  exact.  Then  apply  (8)  of  Table  12.9.  In  general,  the  problem  of 
finding  an  integrating  factor  is  just  as  difficult  as  solving  the  differ- 
ential equation  itself.  Though  the  entries  of  formula  (9)  will  yield 
an  integrating  factor  in  some  cases,  it  is  more  efficient  to  try  to  find 
one  by  inspection  before  consulting  the  table. 


12.9  TABLE:  GENERAL  SOLUTION  FORMS  FOR  LINEAR 
DIFFERENTIAL  EQUATIONS  OF  FIRST  ORDER 

(1)  Equation:  Df  = g(x). 

GSF : f(x)  = f gO)  dx  + C. 

(2)  Equation:  Df  = g(f). 


(3) 

(4) 

(5) 

(6) 


GSF: 


df 


— x C. 


g(f) 

Equation:  Df  = h(Y)j(f). 


GSF 


= /if)  -l 


h(x)  dx  + C. 


Equation:  Df  = u(*)  + fv(#). 

Let  w(x)  = — j*  w(x)  dx. 

GSF:  f(*)  = e~w(x) [ f u(x)ew(x)  dx  + C]. 

Equation  Df  = f"u(i)  + fv(x). 

Let  w(*)  = (n  — \)j*  v(x)  dx. 

GSF:  f(*)  = {e-w(x)[(l  — ri) f u(*)ew(x)  dx  + C]}1/(1_n). 

Equation : 

Df  = (homogeneous). 

q(*,  f) 


q(l,  v)  dv 
p(l,  v)  + *q(l,  v) 


Let 
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GSF : £(x)  is  defined  implicitly  by 


where  y = f(*). 
(7)  Equation: 


F L)  +ln  x = C, 


j)f  — aiX  bit  ~l~  c\ 
a<ix  -f-  b‘2$  + C2 


Case  1:  a\/a2  = b\/b2- 

Let  k = a\/a2,  m = b\  + a\k,  and  n = b\C\  + aiC2. 

GSF : f(^)  is  defined  implicitly  by 

km(a\x  + biy)  + ( mc2  — kn ) In  \m(a\x  + b\y)  + n\  = m2x  + C, 
where  y = £(x). 

Case  2:  a\/a2  9^  b\/b2. 

Let  m and  n be  simultaneous  solutions  of  the  linear  equations 

a\m  + bin  + C\  — 0, 
a^m  + b2n  + c2  = 0. 

Let  Y(v)  = f - ~Jf+,bfldV,.  2- 

J ai  (a2  + b i)v  + b2v 2 

GSF:  f(Y)  is  defined  implicitly  by 

F (- — \ + In  \x  — m\  = C,  where  y = £(x). 

\x  — m) 

(8)  Equation: 

Let 

FO,  f)  = | -f  / Mix,  f)  dx, 

G(x,  f)  = ~ f NO,  f)  df. 

GSF: 

(1)  / MO,  f)  dx  -f  [NO,  f)  + FO,  f)]  df  = C. 

(2)  j N(*,  f)  d£  —f  [M(x,  f)  + G(*,  £)]dx  = C. 

(Use  either  form.) 
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(9)  Equation  of  the  form 


Df  = P(^f)) 

Q(x,  f)  Of  ^ dx 

Integrating  Factors 

(9a)  = kO,  k a real  number. 

C7I  ox 


■kx 


(9b) 


IF:  R(*,  f)  = e 


§1  , §S,  = _kQ, 

Of  dx  x 

IF:  R(x,  {)  = xk. 

OP  , 0^  = 


k a real  number. 


(9c)  ^7-  + k a real  number, 

at  ox  1 

IF:  R(*,  f ) = f*. 

(9d)  ^ = — tfQcot  ax. 

di  ox 

IF : R(*,  f)  = sin  ax. 

(9e)  = oQtan  ax. 

of  ox 

IF : R(*,  f)  w cos  ax. 

dP  dQ 

(90  ^ Qa"  = h(*), 

where  h is  a function  of  the  single  argument  *. 


IF:  R(*,f)=e 

§P  dQ 

(9g)  df  „ dx  = h(f), 


— f h(x)  dx 


where  h is  a function  of  the  single  argument  f. 
IF:  R(*,f)  = dt ' 


ap  ag 


(9h) 


Of 


dx 


P + Q 


= h(*  + f), 
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where  h is  a function  of  the  single  argument  x + f. 

IF:  R(x,  f)  = e-^u)du, 

where  u = x + f . 

W dQ 

(9i)  _ p~  = h(*  - C, 

where  h is  a function  of  the  single  argument  x — f. 

IF:  RO,  f)  = e-f^du, 

where  u = x — f . 


(9j) 


dP 

di 


dx 


= h (kx  + f), 


P + AQ 

where  h is  a function  of  the  single  argument  kx  + f. 

IF:  R(*,  f)  = h(u) du, 

where  u = kx  + f. 


(9k) 


dP 

di 


dQ 

dx 


h(jcf), 


xP  + fQ, 

where  h is  a function  of  the  single  argument  xf. 


IF:  R(*,f) 

where  u = xf. 

x2dP  + dQ 


— y h(tt)  du 


(91) 


df 


dx 


= "(:!> 


Px  - Qf 

where  h is  a function  of  the  single  argument  f/x. 

IF:  R(x,i)  = e~-rbMdu, 

where  u = i/x. 
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(9m)  P(*,  f)  = fhi(.vf),  and  Q(.v,  f)  = *h2(*f), 

where  hi  and  h2  are  functions  of  the  single  argument  xi. 


IF:  R(*,f)  = 


xflh^xi)  + ks(xf)] 
(9n)  P(.v,  f)  = axp f + biq+l  = (axp  -f-  bfq)£, 
Q(x,  f)  = cxp+1  + dxiq  = {cxp  + df9)x, 


where  ad  ^ be. 
Let 


m 


I c(pb  - qa)  b(qc  - pd) 

ad  — be  ad  — be 


IF:  R(x,  f)  = xmin. 


12.10  EXAMPLES 

Df  x - 1 


(1)  f x\\  - f) 
Solve  for  Df,  obtaining 

Df  = g(x,  f) 


_ (x  — l)f 
*2(1  - f) 

= hWj(f)  = 


1 - f 


which  falls  under  (3)  of  Sec.  12.8.  Hence,  use  (3)  of  Table  12.9.  The 


general  solution  form  is 


/V‘"-/V*+c' 

In  f - f = In  1*1  + - + C. 

x 

(2)  3*Df  = 3xf4  In  x + f. 

Solve  for  Df,  obtaining 

Df  = g(x,  {)  = -n3xX-±{  = P In  * 


f 

3x’ 


224  DIFFERENTIAL  EQUATIONS  OF  FIRST  AND  SECOND  ORDER  Sec.  12.10 

which  falls  under  (5)  of  Sec.  12.8.  Hence,  use  (5)  of  Table  12.9.  Let 


u(*)  = In  x,  v(*)  = n = 4. 


Let 


then. 


w(x)  = -if  j-xdx  = -jdj 


= -In  1*1; 


ew(z)  = 


The  general  solution  form  is 

f(*)  = — 3 (^J  x In  * dx  + Cj 

= [L3(flnW_?  + c); 

fW  = (|  * - 1 * ln  1*1  + ~)  • 

(3)  Df  = g(x,  f)  = -f  ~ fJ 


-1/3 


c2  - 2*f 

This  equation  falls  under  (6)  of  Sec.  12.8  with  n = 2.  Hence,  use 
(6)  of  Table  12.9  with  p(*,  f)  — xi  — f2andq(x,  f)  = x2  — 2xf.  Eval- 
uate 


I(p 


>-h= 


(1  — 2v)  dv 


v 2 + »(1  - 2v) 


Si 


2v 


(2  - 3») 


dv. 


This  integral  is  evaluated  by  expressing  the  integrand  as  a sum  of 
simpler  fractions,  using  the  technique  of  partial  fractions. 


2v 


= — 4 — 
v{2  - 3zj)  » 2 


5 


3^ 


1 — 2v  = 2A  — 3Av  + Bv. 

A = i,  B = -l 
1 \ 

dv 


Thu, 

= | In  |y|  + i In  |2  - 3v\. 
The  solution  is  given  implicitly  by  the  equation 
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whereby  = f(*). 

(4)  Df  = g(*,  f) 


+ *ln 


COS  .V 


2 — 3 - 

* 


+ In  = C, 


2xf 


9 1 

xz  — 1 


Let  M(.v,  f)  = cos  x — 2xi  and  N(*,  f)  = x2  — 1.  Note  that 


dM  dN  _ 
df  + dx 


2x  + 2x  = 0. 


Thus,  the  equation  falls  under  (8)  of  Sec.  12.8.  Its  solution  is  found 
in  (8)  of  Table  12.9.  Since 

/ M (*,  f)  dx  = sin  .v  — ix2, 

F(*,  f)  = ~r  (sin  x — £x2)  = —x2. 

at 

The  solution  can  be  written 


/ M(x,  f)  dx  — j [N(x,  f)  + F(x,  £)  ] = sin  x — fx2 

— f (x2  — 1 — x2)  di 
= sin  x — £x2  -\-  i = C. 

Solving  for  f, 

P,  \ sin  x — C sin  x + C\ 

fw  = — 


x2  - 1 

(5)  2.vf3Df  + *3f2Df  = x3  + f4. 
Solving  for  Df,  we  obtain 


x2  - 1 


*3  -I-  f4 

D'  - *«'■  f>  - 5FT 7F 


This  differential  equation  satisfies  none  of  the  first  eight  conditions. 
Therefore,  we  look  at  (9)  of  Table  12.9  and  seek  an  integrating  factor. 
Letting  P(x,  f)  = x*  + f4  and  Q(x,  f)  = 2*f3  + *3f2,  we  find  that  con- 
dition (9f)  is  satisfied;  for 


dP  d£ 

df  dx  = 4f3  + 2f3  + 3*2f2 
Q 2*f3  + *3f2 

= 3f2(2f  + x2)  = 3 
vf2(2f  + x2)  x 
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is  a function  of  * alone.  Thus,  e~/(3/l)  dl  = x 3 is  an  integrating  fac- 
tor. Letting  MO,  f)  = x_3P(*,  f)  and  NO,  f)  = *~3Q.O,  f),  we  have 

MQ,  f)  = 1 + f4*"3 
NO,  f)  2Px~2  + P 

which  is  exact.  We  solve  for  f by  means  of  (10)  of  Table  12.9. 

/ NO,  f)  dt  =/ (2*~2f3  + f2)  di  = ^ ~ 

Then,  GO,  f)  = £ + |)  = 

The  solution  may  now  be  written  in  the  implicit  form 
f N di  -f  (M  + G)  dx  = C. 

_y-2f4  f3  _f4  f 3 

+ 3 ~f  (!  + {ix~S  ~ f^3)  dx  = + 3 - * = 

or  3f4  + 6a:3  + 6C^2  — 2x2f3  = 0. 

12.11  LINEAR  DIFFERENTIAL  EQUATIONS  OF  SECOND  ORDER 

Linear  differential  equations  of  second  order  are  written  in  the 
form 

(1)  [uD2  + vD  + w ]f  = t, 

where  u,  v,  w,  and  t are  given  functions  of  x alone.  The  quadratic 
operator  polynomials  have  coefficients  which  are  functions  of  x.  Such 
operators  are  handled  in  a way  analogous  to  that  in  which  those  with 
constant  coefficients  are  used. 

The  general  solution  of  an  equation  of  type  (1)  depends  on  the 
functions  u,  v,  w,  and  t. 

The  entries  of  Table  12.12  are  techniques  of  solving  equations  in 
this  form  for  various  classes  of  given  functions.  An  equation  must  first 
be  written  in  the  above  form.  Next,  it  must  be  classified  according  to 
the  types  considered  in  Table  12.12.  Finally,  the  procedure  which 
leads  to  a general  solution  form  as  outlined  in  the  appropriate  entry 
of  Table  12.12  should  be  followed. 
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Table  12.12  is  far  from  exhaustive.  Only  the  more  elementary 
types  of  equations  are  considered  here. 


12.12  TABLE:  GENERAL  SOLUTION  FORMS  FOR  LINEAR 
DIFFERENTIAL  EQUATIONS  OF  SECOND  ORDER 

(1)  Equation:  [D2  + vD  + w]f  = 0,  v and  w constant  functions. 

GSF:  See  Table  11.4. 

(2)  Equation:  [D2  + vD  + w]f  = 0,  v is  a polynomial  of  degree 

m,  and  w is  a polynomial  of  degree  n. 

Let  r = the  greater  of  m and  n.  Use  the  method  of  undetermined 
coefficients  to  determine  constants  T0,  Ai,  . . . , Ar- 1,  Ar,  B i,  and  B2 , so 
that 

Ui  = Aoxr  + A\x r~l  + . . . + Ar — i + Ar 

and  u-2  = BieB*x 

are  particular  solutions  of  the  equation.  This  is  not  always  possible. 
If  it  can  be  done,  then  ui  and  u2  are  linearly  independent. 

GSF:  f(V)  = CiUi(x)  + C2u2{x). 

(3)  Equation:  [uD2  + vD  + w]f  = 0. 

Attempt  to  express  uD2  + vD  + w as  [pD  + q][rD  + s],  with 
the  factors  in  that  order,  and  p,  q,  r,  and  s functions  of  x alone.  These 
functions  must  satisfy  the  equations 


pr  = u, 
qr  + ps  + P Dr  = v, 
qs  + p Ds  = w. 


This  cannot  always  be  done.  If  it  can,  let 

h(x)  = - 


GSF : Use  (4)  of  Table  12.9  to  solve  for  f(*)  the  equation 

eh(x) 


Df  = C,  ~ - s-^  f, 
rw  t[x) 


where  C\  is  an  arbitrary  constant.  Call  the  new  arbitrary  constant  C2. 
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(4)  Equation:  [D2  + vD  + w]f  = t,  where  v,  w,  and  t are  func- 

tions of  x alone. 

Use  (1)  or  (2)  above,  or  good  guessing  to  find  a nonzero  particular 
solution  u(*)  of  the  reduced  equation  [D2  + vD  + w]f  = 0.  Let 
H(.r)  = 2 Du(*)  + v(*)u(*).  Use  (4)  of  Table  12.9  to  solve  for  g(#) 
the  equation 


Dg 


t(*) 

u(x) 


HW 

»w 


g> 


calling  the  arbitrary  constant  Ci. 

GSF:  f(*)  = u (x)[f  g(x)  dx  + C2]. 

(5)  Equation:  [D2  + vD  + w]f  = t,  where  v,  w,  and  t are  func- 

tions of  x alone  (method  of  variation  of  parameters) . 

Use  (1)  or  (2)  above  or  good  guessing  to  find  two  linearly  inde- 
pendent solutions  ui(x)  and  u2(*)  of  [D2  + vD  + w]f  = 0. 

Let  W(v)  = ui(*)  • Du2(x)  — u2(*)  • Dui(x). 


GSF: 


£(x)  = u2(*) 


t(x)u}(x) 

W(x) 


dx  + Ci 


t(*)u2(*) 

W(*) 


dx  + C2  . 


(6)  Equation:  [uD2  + vD  + w]f  = t,  where  u,  v,  w,  and  t are 

functions  of  x alone,  with  D2u  — Dv  — w = 0 (exact  equation). 

Let  H(v)  = v(*)  — Du(*)  and  J(x)  = J t(*)  dx  + Ci. 

GSF : Solve  by  (4)  of  Table  12.9  for  f(x)  the  equation 

Df  = J(*)  ■+  H(*)f, 

calling  the  new  arbitrary  constant  C2. 


(7)  Equation:  [D2  -j-  vD]f  = t,  where  v and  t are  functions  of  x 

alone. 

Use  (4)  of  Table  12.9  to  solve  for  g(v)  the  equation 
Dg  = t(*)  - v(*)g, 
calling  the  arbitrary  constant  Ci. 

GSF : f(*)  = f g{x)  dx  -f  C2. 
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12.13  NONLINEAR  DIFFERENTIAL  EQUATIONS  OF  FIRST  ORDER 

The  general  form  of  the  nonlinear  equation  of  first  degree  is 

FO,  f,  Df)  = 0 

where  F is  a function  of  three  arguments.  In  general  use  of  the  tech- 
niques of  Table  12.14,  the  argument  character  of  Df  is  emphasized 
by  replacing  Df  wherever  it  occurs  by  the  single  letter  p.  The  tech- 
nique of  solving  these  equations  depends  on  the  form  of  the  function  F. 
The  different  forms  of  F considered  in  Table  12.16  are: 

(1)  F(.y,  f,  p)  is  a polynomial  of  degree  n in  p.  Write 

[p  - Gi(x,  f)][p  - G2(x,  f)  ] . . . [p  — G„(x,  f)] 

for  F(*,  f,  p)  [see  (1)  of  Table  12.14], 

(2)  F(.y,  f,  p)  =0  may  be  solved  for  f.  Write  f = G(*,  p)  for 
F(*,  f,  p)  = 0 [see  (2)  of  Table  12.14]. 

(3)  F(,y,  f,  p)  =0  may  be  solved  for  f and  written  f = G(.y,  p)  and 
G(x,  p)  = p.v  + H(p)  (Clairaut’s  equation).  Write  f = pr  + H(p) 
for  F(*,  f,  p)  = 0 [see  (3)  of  Table  12.14]. 

(4)  F(.y,  f,  p)  =0  may  be  solved  for  f and  written  f = G(x,  p) 

and  G(.y,  p)  = *H(p)  + J (p)  (D’Alembert’s  equation).  Write 

f = A'H(p)  + J(p)  for  F(x,  f,  p)  =0  [see  (4)  of  Table  12.14]. 

(5)  F(x,  f,  p)  =0  may  be  solved  for  x.  Write  x = G(f,  p)  for 
F(x,  f,  p)  = 0 [see  (5)  of  Table  12.14]. 

(6)  F(x,  f,  p)  =0  contains  no  x and  may  be  solved  for  p.  Write 
p = G(f)  for  F(x,  f,  p)  =0  [see  (6)  of  Table  12.14]. 

(7)  F(*,  f,  p)  =0  contains  no  f and  can  be  solved  for  p.  Write 
p = G(*)  for  Y(x,  f,  p)  =0  [see  (7)  of  Table  12.14]. 

For  some  equations  of  this  type,  the  general  solution  form  fails 
to  represent  all  the  particular  solutions.  A particular  solution  not  in- 
cluded in  the  general  solution  form  is  called  a singular  solution  (ab- 
breviated SS).  Singular  solutions  are  tabulated  for  those  equations  in 
Table  12.14  for  which  the  general  solution  form  given  does  not  include 
all  particular  solutions. 
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12.14  TABLE:  GENERAL  SOLUTION  FORMS  OF  NONLINEAR 
DIFFERENTIAL  EQUATIONS  OF  FIRST  ORDER 

(1)  Equation: 

[p  - Gi(*,  f)][P  - G2(x,  f)]  ...  Ip  - Gn(x,  £)]  = 0. 

Use  Table  12.9  to  solve  for  f each  of  the  equations 
Df  = G i(x,  f),  1 

and  write  each  solution  in  the  form  H;(T,  f,  C ) = 0,  using  the  same 
arbitrary  constant  in  each  solution.  This  defines  f implicitly. 

GSF : H fay,  C)H2(x,y,  C)  . . . H n(x,y,  C)  = 0, 

where  y — f(*). 

(2)  Equation:  f = G(x,  p). 

LetM(*,‘p)  = (d/dx)G(x,  p)  and  N(*,  p)  = (d/dp)G(x,  p).  Use 
Table  12.9  to  solve  for  p the  equation 


Dp 


p - M(x,  p) 


N(*.  P) 

writing  the  solution  in  the  form  H(x,  p,  C)  = 0. 

GSF : Eliminate  p between  the  equations 

f = G(x,  p), 

H(x,  p,  C)  = 0. 

(3)  Equation:  f = px  + H(p). 

GSF:  t(x)  = Cx  + H(C). 

SS:  Eliminate  C between  the  equations 

f(x)  = Cx  + H(C), 
x + DH(C)  = 0. 

(4)  Equation:  f = ^rH(p)  + J(p). 

Let  M(p)  = — H„P>—  and  N(p)  = - DJ  p) 

p - H(p)  r p 

by  (4)  of  Table  12.9  the  equation 


H(p) 


Solve  for  g 
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Dg  = NO)  - M(*)g, 


writing  the  solution  in  the  form  K(#,  g,  C)  =0 
GSF : Eliminate  p between  the  equations 

i(x)  = *H(p)  + J(p), 


K(p,  C ) = 0. 


(5)  Equation:  x = G(f,  p). 

Let  M(f,  p)  = *(d/df)G(f,  p)  and  N(f,  p)  = (d/dp)G(f,  p). 
Solve  for  p by  the  methods  of  Table  12.9  the  equation 


writing  the  solution  in  the  form  H(x,  p,  C)  = 0. 
GSF : Eliminate  p between  the  equations 


= G(f,  p), 


H(f,  p,  C)  = 0. 


(6)  Equation:  p = G(f). 


(7)  Equation:  p = G(^). 

GSF:  £(x)  =f  G(x)  dx  + C. 
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DIFFERENCES  OF  FUNCTIONS 


Differences  of  many  functions  whose  domains  are  nonnegative  in- 
tegers may  be  found  by  consulting  Sec.  13.1  and  Table  13.2.  The 
first  of  these  furnishes  formulas  for  differencing  algebraic  combinations 
of  simpler  functions ; the  second  furnishes  the  differences  of  some  basic 
functions  from  which  algebraic  combinations  can  be  formed.  For  a 
discussion  of  the  factorial  function  *(n)  and  the  general  procedure  for 
differencing  polynomials,  see  Sec.  5.6. 

13.1  TABLE:  PROPERTIES  OF  DIFFERENCES 

A(cfp))  = cAfp),  c a real  number. 

A(f(»  ± g(i))  = Afp)  =b  Agp). 

A(f(*)  * gp))  = Efp)  • AgO)  + gO)  • AfO). 

A /fp)  \ = gp)  • Afp)  - fp)  • Agp) 

Vgp)/  gp)  • Egp) 

13.2  TABLE:  FIRST  DIFFERENCES 

(1)  Ax(n)  = rc*(n_1). 

(2)  Apx  + ^)(n)  — an(ax  + 6)(n-1). 

a \ = ~n 

p + n — l)(n)  p + rc)(n+1) 
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(1) 

(2) 

(3) 

(4) 


Sec.  13.2 


DIFFERENCES  OF  FUNCTIONS 


233 


(4) 

a (;)=(.- 

(5) 

A(*!)  = *(*!). 

(6) 

A sin  (ax  + b) 

(7) 

A cos  (ax  + b) 

(8) 

A tan  (ax  + b) 

(9) 

A cot  (ax  + b) 

(10) 

A sec  (ax  + b) 

(ID 

A esc  (ax  + b ) : 

(12) 

Ac1  = (c  - l)c 

(13) 

A2X  = 2X. 

(14) 

Acax+b  = (ca  — 

(15) 

A logc  ^ = log, 

(16) 

A logc  (ax  + b) 

sin  a 


cos  (ax  + b) 

cos 

(ax 

+ 

a 

+ b) 

-sin 

a 

sin  (ax  + b) 

sin 

(ax 

+ 

a 

+ b) 

2 sin  (a/2)  sin  (ax  + b 

+ a/2) 

cos  (ax  + b) 

cos 

(ax 

+ 

a 

+ b) 

— 2 sin  (a/ 2) 

cos 

(ax 

+ 

b 

+ a/2) 

sin  (ax  + b)  sin  (ax  + a + b) 


ax  + bJ 
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INDEFINITE  FINITE  INTEGRALS, 
FINITE  SUMS,  INFINITE  SERIES 


Indefinite  finite  integrals  of  many  functions  whose  domains  are 
nonnegative  integers  may  be  found  by  consulting  Tables  14.1  and 
14.2.  The  first  of  these  lists  formulas  for  finding  indefinite  finite  in- 
tegrals of  certain  algebraic  combinations  of  simpler  functions;  the 
second  furnishes  the  indefinite  finite  integrals  of  some  basic  functions 
from  which  algebraic  combinations  can  be  formed. 

A finite  sum  of  a function  g(x),  defined  for  nonnegative  integers, 
is  an  expression  of  the  form 

2 g(x)  = g(a)  + g(a  + 1)  + . . . + g(n),  n ^ a. 

a 

It  is  sometimes  possible  to  evaluate  a finite  sum  with  the  aid  of  an 
antidifference  of  the  function  being  summed  (see  Sec.  8.5).  Table  14.3 
gives  algebraic  properties  of  finite  sums,  and  specific  finite  sums  ap- 
pear in  Table  14.4. 

14.1  TABLE:  ALGEBRAIC  PROPERTIES  OF  INDEFINITE 
FINITE  INTEGRALS 

(1)  A_1(cf(*))  = rA_1f(v),  c a real  number. 

(2)  A-1(f(*)  ± g(*))  = A-T(x)  ± A-!g(x). 

(3)  A-1(f(x)  • Ag(*))  = t{x)  • g(x)  - A-!(E g(x)  • Af(*)). 
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14.2  TABLE:  INDEFINITE  FINITE  INTEGRALS 


v(»+l) 

(1)  A ^(n)  = -jj-—  + C,  n — 1. 

(2)  A “‘(a*  + i)<->  = *)(".+1)  + C,  n * - 1 . 

+ 1) 


(3)  A 


_ . + C,  H ^ 1. 


«*»  -(:)=(»;,) 


(x  + w — l)(n)  (1  — n){x  + n — 2)(n  J) 

+ C. 

(5)  A_1*(x!)  = *!  -f  C. 

/z' \ a i • / , —cos  {ax  -f  b — a/2)  , ^ ^ 

(6)  A sin  {ax  + b)  = — — — h C,  a ^ 2/27T. 

2 sin  (a/2) 

a i / , / \ sin  {ax  -\-  b — a/2)  , ^ 0 

(7)  A 1 cos  (a*  + b)  = t • 7^; h C,  a ^ 2^7r. 

2 sin  a/2 

(8)  A-1  (sec  (#*  + &)  sec  (<2*  + cl  + b))  = esc  a tan  {ax  + b)  + C, 

a 9^  ft7I\ 

(9)  A_1(csc  {ax  + b)  esc  {ax  -\-  a b))  — —esc  a cot  {ax  + b)  + C, 

a 9^  nir . 


(10)  A-1 


(ID  A- 


sin  {ax  H~  b + a/2) _ sec  {ax  ±_b) 

cos  {ax  + b)  cos  {ax  + a + b)  2 sin  {a/ 2) 


cos  {ax  + b + a/ 2) 


+ c, 


_ —esc  {ax  -f  b) 

sin  {ax  + b)  sin  {ax  + a + b)  2 sin  {a/2) 


a 9^  2mv. 


+ C, 

a 9^  2mv. 


(12)  A_1cJ 


c — 1 

(13)  A_12x  = 2 x + C 


~h  C,  c 9^  1 . 


(14)  A_1cax+b  = 


.ox+6 


ca  - 1 


+ C,  c 1,  a ?£  0. 
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14.3  TABLE:  PROPERTIES  OF  FINITE  SUMS 

b b 

(1)  2 cg(x)  = c 2 gO),  c a real  number. 

a a 

(2)  2 [giM  ± gs(x)]  = 2 giW  ± 2 glix). 

a a a 

(3)  2 g(x)  = g (a). 

a 

(4)  2 g(x)  = 2 g(x)  + 2 g(x),  a g b < c. 

a a b + 1 
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14.4  TABLE:  FINITE  SUMS 

n 

(1)  2 c = nc,  c a real  number. 


(2)  s,  = Sk±ii 

l z 


(3)  2 *2  = 

i 


n(n  + l)(2n  + 1) 


(4)  2 x3  - ”2("  j-  ^)2- 

i 4 


(5)  2 

1 

n 

(6)  2 

1 

n 

(7)  2 

1 

n 

(8)  2 


\ + 2 + . . . + x _ n(n  + 3) 

4 


X 

1 + 22  + . 

. . + X2 

1 

1 + 2 + . . 

. + X 

1 

n 

x(x  + 1) 

n -f-  1 

17) 


36 


2n 


(9)  2 *(*!)  = {n  + 1)!  - 1. 

(10)  2 (x2  + 1)*!  = n(n  + 1)!. 


(11) 
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<ia  i.Q-Ci!)-1 


(13)  2 cx  = - (cn  — 1). 

1 c — 1 

£ T ^n+1  c(cn  — 1) 

(14)  2^  = — ijT- 

n rN  " 2 x = n2 cn+1  _ 2/?c’l+1  c(c  + 1 )(gn  ~ 1) 
u ; 1C  c-  1 (c  - l)2  (c  - l)3 

n ,-p+l 


(16)  2 cx+p  = 

1 c — 1 


(c"  - 1). 

n+p+1  q p+1  | ^ 


(17)  2 xcx+p  = — 

1 J r c — 1 (c-i)2 

/181  V 2 x+p  = ^"+J,+1  _ 2«c"+p+1  cp+1(c  + l)(c"  - 1) 

Z AC  c_1  (c  _ 1)3 


(19)  2 2*  = 2(2"  - 1). 

1 

(can  - 1). 

. (n  + 1 , t\  • « 

sin  I — - — a ~p  b \ sin  - a 


(20)  2 cax  = t 

1 ca  — 1 


(21)  2 sin  (ax  + 6) 


(22)  2 cos  (ax  + b) 

1 


cos 


sin  (a/ 2) 

/«  + 1 , A . n 

(^j-a  + bjnnja 


a 9^  2mr. 


a 2mr. 


sin  (a/2) 

(23)  2 a.xhn~x  = (a  + &)n  (the  binomial  theorem). 


14.5  INFINITE  SERIES 

An  infinite  series  defined  for  a function  g(*)  whose  domain  con- 
sists of  nonnegative  integers  is 

00  n 

2 g(v)  = lim  2 g(*). 

a n— > » a 
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We  shall  consider  two  problems  for  such  series.  The  first  is  to  deter- 
mine whether  this  limit  exists;  if  it  does,  the  series  is  said  to  be  con- 
vergent. (A  series  which  is  not  convergent  is  called  divergent.)  The 
other  problem  is  to  evaluate  the  infinite  sum  if  the  series  is  convergent. 
Two  types  of  convergence  arise,  absolute  and  conditional.  A series 

00  oo 

2 g(x)  is  absolutely  convergent  if  2 |g(*)|  is  convergent.  A con- 

a a 

vergent  series  which  is  not  absolutely  convergent  is  conditionally 
convergent. 

Table  14.6  lists  six  tests  for  convergence  or  divergence.  In  some 
cases,  the  test  may  fail  to  indicate  whether  the  series  converges  or  di- 
verges; one  should  then  try  another  test. 


14.6  TABLE:  TESTS  FOR  CONVERGENCE  OR  DIVERGENCE 

OF  2 gO) 

a 


(1)  Term  Test 

oo 

(a)  If  lim  g(x)  ^ 0,  then  2 g(x)  is  divergent. 

x—>oo  a 

(b)  If  lim  g(x)  = 0,  the  test  fails. 

X—+<x> 


(2)  Comparison  Test.  Let  2 h(*)  be  a convergent  series  of  positive 

a 

terms  and  2 k(v)  be  a divergent  series  of  positive  terms. 

a 

(a)  If  there  exists  a positive  integer  N such  that 

|g(*)|  ^ h(#)  whenever  x > N, 

oo 

then  2 g(*)  converges  absolutely. 

a 

(b)  If  there  exists  a positive  integer  N such  that 

g0)  ^ k(*)  whenever  x > N, 


then  2 g(*)  diverges. 
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(c)  If  there  exists  a positive  integer  N such  that 
|g(*)|  ^ k(x)  whenever  x > N, 


then  2 g(*)  does  not  converge  absolutely,  though  it  may  converge 

a 

conditionally. 


(3)  Ratio  Test.  Let  r = lim  1^‘Y  ^ ^ 

* * 00  I gw 


(a)  If  r < 1,  then  2 g(*)  converges  absolutely. 

a 


(b)  If  r > 1,  then  2 gW  diverges. 

a 

(c)  If  r = 1,  the  test  fails. 


(4)  Root  Test.  Let  r = lim  [g(*)]1/x. 

X— >00 


(a)  If  r < 1,  then  2 g(x)  converges  absolutely. 

a 


(b)  If  r > 1,  then  2 g(*)  diverges. 

a 

(c)  If  r = 1,  the  test  fails. 

(5)  Integral  Test.  Let  h(x)  be  a real-valued  function  such  that 
h(*)  = gO)|  for  each  a:  in  the  domain  of  g.  If  h(x)  has  the  property 
that,  for  some  positive  integer  N,  h(*  + c)  < h(*)  whenever  x > N 

and  c > 0,  determine  whether  lim  f h(x)  dx  exists,  where  a > N. 

6— >«>  Ja 


(a)  If  the  limit  exists,  then  2 g(V)  is  absolutely  convergent. 

a 

(b)  If  g(*)  is  a series  of  positive  terms  and  the  limit  fails  to 
exist,  then  2 g(*)  is  divergent. 

a 

(c)  If  g(Y)  is  not  a series  of  positive  terms  and  the  limit  fails 

oo 

to  exist,  then  2 g(*)  is  not  absolutely  convergent,  though  it  may  be 

a 

conditionally  convergent. 
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(6)  Alternating  Series  Test 

(a)  If  there  exists  a positive  integer  N such  that 

(i)  the  signs  of  g(*)  and  g(x  + 1)  are  opposite  for  every 

x > N 

(ii)  | g(x  + 1)  < |g(*)|  for  every  x > N,  and  if 

(iii)  lim  g(x)  = 0, 

x— ► « 

then  2 g(x)  converges. 

(b)  If  at  least  one 

of  the  conditions  (ii) 

and  (iii)  fails  when  (i) 

00 

holds,  then  the  series  2 g(*)  diverges. 

a 

14.7 

TABLE:  INFINITE  SERIES 

(1) 

« (-l)x-l 
1 X. 

Convergent  Series 

Sum:  In  2. 

(2) 

« (-l)x-l 
i 2x  — 1 

Sum:  -• 
4 

(3) 

2 1 • 

1 x{x  +1) 

Sum : 1 . 

(4) 

^ 1 

Sum:  J. 

1 x(x  + 1)(*  + 2) 

(5) 

i-V 

0 XI 

Sum:  e. 

(6) 

00  | 

2 v r > 1- 

1 xr 

(7) 

£ i . 

i i + *2 

(B) 

2 1 ■ 

2 (In  x)hlx 

(9) 

00 

2 a*,  \a\  < 1. 

0 

Sum: 

1 — a 

(10) 

2 xa.x,  \a\  < 1. 
0 

o a 

Sum:  (1  - ay 

(11) 

2*V,  \a\  < 1. 

Sum:  “2  + a, 
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00 

2 ax+p, 
0 

M < 1. 

Sum: 

av 

1 — a 

00 

2 *ax+p, 
0 

\a\  < i- 

Sum : 

ap+1 

(1  - af 
ap+ 2 + ap+1 

2 *2ax+p, 
0 

H < 1. 

Sum: 

(1  - af 

2 1 

r > 1 . 

r 

2 *(ln  x) 

(15)  2 


(16)  2— i 77— ; 7 

2 * In  x (In  in  xy 


> r > 1. 


(17)  2 -• 

1 x 


(18) 


r < 1. 


1 *r 

(19)  2 ax,  |a|  ^ 1. 


(20)  2 


Divergent  Series 


1 ax  -\-  b 

(21)  2 — — y’  r g 1. 

2 x (In  xy 


(22)  2 


2 a: (In  a)  (In  In  a)’ 


r < 1. 


14.8  PROBABILITY  SUMS 

Let  g (a) 

(la)  2 g(x)  = 1. 


(lb)  2 *g(*)  = rn. 

0 

(lc)  2 *2g(*)  = m + m2. 


e ' mJ 

a! 
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Let  g(x)  = (1  — p)  px,  0 ^ p < 1. 

(2a)  2gW  = l. 
o 

(2b)  2 xg{x)  = ~ 7* 

o v — p 

(2c)  = 

Let  g(x)  = (")  pr(l  - p Y~x,  0 < p < 1. 

(3a)  2 g(x)  = 1. 

0 

(3b)  2 xg(x)  = np. 

o 

(3c)  2 x2g(x)  = n2p 2 + np{  1 - /?). 

o 

14.9  ANTIDIFFERENCES  OF  ORDER 

Antidifferences  of  order  n , denoted  by  J"g(*),  are  listed  in  Table 
14.10.  The  integrals  are  particular  solutions  of  equations  of  the  form 
A”g  = 0.  The  general  solution  form  of  such  an  equation  is 

JngW  + Coxn  + Cixn_1  + . . . + Cn- \X  + Cn. 


14.10  TABLE:  ANTIDIFFERENCES  OF  ORDER  n 


(1) 


cx^n^ 

T"c  = — — > c a real  number. 
J n ! 


(2) 

(3) 

(4) 

(5) 


j^(A:+n) 

( k + nYn) 


J n(ax  + byk) 


{ax  + £)(&+«) 
an(k  + rc)(n) 


(.v  + k - 1)<»  = 

j •©-(,;*)■ 


(-i)n 

(n  — k)M(x  + k — n 


J ) (fc— n)’ 


n g k. 


See.  1 4.1 0 
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(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 


J"  sin  (ax  + b)  = 
J"  sin  {ax  + b)  = 

Jn  sin  {ax  + b)  = 

J"  sin  (ax  + b)  = 

J”  cos  {ax  + b)  = 
J"  cos  {ax  + b)  = 

J"  cos  {ax  + b)  = 

Jn  cos  (ax  + b)  = 

J (c-  1)* 

j«2x  = 

cax 


sin  (ax  + b — na/2)  .r  , 

— ■ . if  n = 4m,  a 

2n  sin"  {a/2) 

— cos  (ax  + b — na/2 ) 

2n  sin"  (a/ 22) 

if  n = 4m  + 1,  a 

— sin  (ax  b — na/2) 

2n  sin"  (a/ 22) 

if  n = 4m  + 2 , a 

cos  (ax  + b — na/2) 

2n  sin"  (a/ 22) 

if  n = 4m  + 3,  a 

cos  (ax  ± b - na/2),  if  „ = 4 m,  a 
2n  sin"  (a/2) 

sin  (ax  + b — na/2) 

2"  sin"  (a/ 22) 

if  n = 4m  + 1,  a 

— cos  (ax  -j-  b — na/2) 

2”  sin"  (a/2) 

if  n = 4m  + 2,  a 

— sin  (ax  + b — na/2) 


2"  sin"  (a/ 22) 


if  n = 4m  + 3 , a 


J"cc 


(ca  - \y 


r ^ 2mr. 

2mr. 

2mr . 

2mr. 
9*  2nir. 

9 * 2nir. 
9^  2mr. 
9^  2mr. 
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14.11  TAYLOR’S  SERIES 

Certain  functions  whose  domains  are  real  numbers  can  be  written 
as  infinite  power  series,  called  Taylor’s  series  or  Taylor’s  expansions, 
which  may  be  used  to  approximate  values  of  these  functions  for  certain 
arguments.  In  general,  the  Taylor’s  expansion  of  a function  does  not 
converge  over  the  whole  domain  of  the  function.  The  set  of  arguments 
for  which  the  Taylor’s  expansion  does  converge  occupies  an  interval 
of  the  real  axis.  This  interval  is  called  the  interval  of  convergence 
of  the  expansion.  The  Taylor’s  series  for  a number  of  important  func- 
tions are  listed  in  Table  14.12,  along  with  their  intervals  of  conver- 
gence. 


14.12  TABLE:  TAYLOR’S  SERIES 


(1) 

(2) 


1 d=  X 
1 


(1  ± * ) 


= 1 =F  x + x2  =F  x3  + =F  . . . , |*|  < 1 . 

= 1 =F  2x  + 3*2  =F  4*3  + =F  . . . , |*|  < 1 


1 • 3 


(3)  + + 


3 • 5 


(4) 


\ 1 + x 


i 1,1-3 
1 ~2X  + 


2 • 4 ■ 

■ 6 

• 8 

3 2 

1 • 

3 

4X 

2 • 

4 

1 • 3 • 

■ 5 

• 7 

2 • 4 ■ 

6 

• 8' 

n(n  — 

— an~‘ 

X4  + — . . . , \x\  < 1. 


X4  — + . . . , 1*1  < 1. 


+ ^ ^ Q a"-3*3  + . . . , *2  < a2. 


(6)  sin  — — + — — . . . , for  all  values  of  x. 


COS  X 


2!  4!  6! 


H — . . . , for  all  values  of  x. 


(7) 
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(8) 

(9) 

(10) 

(ID 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 
(21) 
(22) 


. x 3 , 2xs  I7x 7 . i | .i 

1 ac3  . 1 3 a:5  1 3 5 a:7 

arcsm.,  = * + 


|acI  < 1 


7T 

arccos  v = — — arcsin  ac. 

2 


arctan  x = x — I*3  + ^ac5  — yAC7  H • • • , |ac|  < 1 . 

In  ac  = (ac  — 1 ) — y(*  - l)2  -f  - l)3  - + • • • , 

0 < x ^ 2. 

r2  r3  v4 

In  (1  dr  x)  = d -X  — — dr  - “dr  — , — 1<AC^1. 


/ . AC3  AC5  X7  \ 

(X  + 3+5+7+--) 


In  1+^  = 2 

1 — AC 

In  0 + VT+  x2)  = x - ^ ^ + 


’ | AC  | < 1. 

1 x3  , 1 • 3 *5 


2 3 2-4  5 

1 • 3 - 5 *7 
2-4-67 


+ -••-,  H g i 


ex=  1 + a:  + -{-  . . . , for  all  values  of  ac. 


=l-^  + 2T-^7  + - 


for  all  values  of  ac. 


a*  = 1 + *ln  a + + ..., 

for  all  values  of  ac. 

sinh  a:  = at  + ^ -f-  -h  . . . , for  all  values  of  ac. 

cosh  ac  = l+^T  + :77  + 77+...,  for  all  values  of  ac. 

2 ! 4 ! 6 ! 

y3  O v*5  1 "7  yl 

tanh  x = x — — + — — — - -| — . . . , for  all  values  of  x. 

3 15  315 

. , _.  1 x3  . \ ■ 3 xs  1 • 3 • 5 x7  , 

sinh  1 x = x — - ■ — H - 1 . . . 


2 3 2-45  2-4-67 


tanh  1x  = x + j + |-  + ^ + ...,  |*|  < 1 


Ul  S 1 


(23) 


15 


LINEAR  DIFFERENCE  EQUATIONS 
WITH  CONSTANT  COEFFICIENTS 


The  general  form  of  such  an  equation  is 

E"f(Y)  + tfiEn-1f(V)  + . . . + <zn_]Ef(*)  + ani(x)  = g(x), 
which  we  rewrite 

[En  + «iEn_1  + . . . + an- iE  + an]f(x)  = g(x). 

The  expression  in  brackets  is  a polynomial  in  E which  we  shall  denote 
by  p(E).  The  difference  equation  now  takes  the  form 

[p(E)]fO)  = gO). 

Any  equation  written  in  terms  of  the  difference  operator  A may  be 
rewritten  in  terms  of  E,  using  the  relations  of  Sec.  3.5. 

If  g W — 0,  the  equation  is  said  to  be  homogeneous.  If  g(V)  ^ 0, 
then  the  homogeneous  equation  [p(E)  ]f(^)  = 0 obtained  by  replacing 
gW  by  0 is  called  the  reduced  equation  of  the  given  equation. 

If  f*(V)  is  a Solution  of  the  given  equation,  then,  for  any  other 
solution  f*(x),  the  function  fi(T)  = ff  (V)  — f*(#)  is  a solution  of  its 
reduced  equation,  since 

[p(E)](f?M  — f*W)  = g(x)  — g(x ) = 0. 

Thus,  the  general  solution  form  of  the  given  equation  is  found  by  add- 
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ing  any  particular  solution  of  the  given  equation  to  the  general  solu- 
tion form  of  the  reduced  equation.  There  are  two  major  steps  to  the 
solution  of  the  problem  : 

(1)  Finding  the  general  solution  of  the  reduced  equation. 

(2)  Finding  a particular  solution  of  the  given  equation. 

15.1  THE  AUXILIARY  EQUATION 

To  obtain  the  general  solution  of  a homogeneous  linear  difference 
equation  with  constant  coefficients  [p(E)]f(V)  = 0,  we  first  solve  the 
auxiliary  equation 

p(m)  = 0 

where  p(77?)  is  the  polynomial  in  m obtained  by  replacirtg  E by  m in 

p(E). 

15.2  HOMOGENEOUS  EQUATIONS  OF  FIRST  ORDER 

The  first-order  equation  takes  the  form 

[p(E)]f(x)  = [E  — a]f(x)  =0,  a a real  number. 

The  general  solution  form  is 

£(x)  = Cax. 

15.3  HOMOGENEOUS  EQUATIONS  OF  SECOND  ORDER 

The  general  solution  form  of  the  second-order  equation 

[p(E)]f(*)  = 0 

is  tabulated  in  Table  15.4  according  to  the  nature  of  the  roots  of 
the  auxiliary  equation  p(m)  = 0. 

15.4  TABLE:  GENERAL  SOLUTION  FORM  OF  THE  LINEAR 
HOMOGENEOUS  EQUATION  OF  SECOND  ORDER  WITH 
CONSTANT  COEFFICIENTS 

Let  m i and  m2  be  the  roots  of  p(/w)  = 0. 

(1)  7/7 1 5^  7722,  both  real: 


GSF : f(*)  = Cimix  + Com/. 
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(2)  mi  = m2: 

GSF : f(*)  = (Ci  + C2*)m1*. 

(3)  The  roots  of  the  auxiliary  equation  are  complex:  mx  = a + bi, 
m2  = a — bi.  Let  p = V a2  + b2  and  6 = arctan  (b/a). 

GSF : f(*)  —px{C\  sin  x6  + C2  cos  xd) 

or  f(*)  = Ci(a  + bO*  + C2(a  — b i)x. 

15.5  EXAMPLES 

(1)  [E2  + 2E  + 5]f  = 0.  We  first  solve  the  auxiliary  equation 
m2  + 2m  +^>  = 0,  obtaining  m = — 1 dh  2i.  Then  a — — 1,  b = 2, 
p = v/5,  and  6 = arctan  ( — 2).  The  general  solution  form  is 

f(*)  = (a/5)x(Ci  sin  x (arctan  — 2)  + C2  cos  x (arctan  — 2)). 

(2)  [E2  + 3E  — 4]f  = 0.  Solving  m2  + 3m  — 4 = 0,  we  obtain 
mi  = 1 and  m2  = —4.  The  general  solution  form  is 

fW  = Ci(l)x  + C2(-4)x  = Ci  + C2(  — 4)x. 

(3)  [E2  -f  6E  9]f  = 0.  The  roots  of  m2  + 6m  + 9 = 0 are 
both  —3.  The  general  solution  form  is 

f(*)  = (Ci  + C2^)(  — 3)x. 


15.6  HOMOGENEOUS  EQUATIONS  OF  ORDER  n 

To  find  the  general  solution  form  for  the  homogeneous  equation 
of  order  n,  [p(E)  ]f  = 0,  one  should  first  find  the  roots  of  the  auxiliary 
equation  p(m)  = 0.  Let  the  distinct  real  roots  of  this  equation  be 
denoted  by  m'i,  m2,  . . . , m*,  and  let  their  multiplicities  be  n,  r2,  . . . , 
respectively.  Let  the  pairs  of  distinct  complex  roots  be  denoted  by 
ak+ i ± bk+ii,  ak+2  d=  bk+2i,  . . . , ak+ibk+ii , with  multiplicities  rk+h  rk+2 , 
. . . , rk+i,  respectively.  The  general  solution  form  of  the  equation  is 
the  sum  of  the  general  solution  forms  of  the  equations 

[(E  - m;)r'Jf(*)  = 0,  1 S/Si 

[(E  — a j — Mr'(E  — ay  + bj*)r,']fW  = 0,  k + \ g j g k + / 
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where  the  arbitrary  constants  appearing  in  the  solutions  will  be  num- 
bered so  that  all  have  different  subscripts.  These  general  solution 
forms  are  listed  in  Table  15.7. 

15.7  TABLE:  GENERAL  SOLUTION  FORMS  FOR  HOMOGENEOUS 
DIFFERENCE  EQUATIONS  OF  ORDER  n WITH  CONSTANT 
COEFFICIENTS  (See  Sec.  1 5.6) 

(1)  rrij  is  real,  and  ry  = 1 : 

GSF : f )(x)  = Cm;. 

(2)  rrij  is  real,  and  rj  > 1 : 

GSF:  fj(x)  = (Ci  + C2x  + . . . + C^"1) m*. 

(3)  cij  ± bji  are  complex  roots,  and  rj  = 1.  Let  pj  = V02  + b?  and 
Oj  = arctan  ( bj/aj ). 

GSF : £j(x)  = p;(C]  sin  xOj  -f-  C2  cos  xOj). 
or  ij(x)  = Ci(a;-  + b ji)x  + C(a7  — b ji)x. 

(4)  dj  rt  bji  are  complex  roots,  and  ry  > 1.  Let  pj  = + bj  and 

6j  = arctan  ( bj/aj ). 

GSF : f j(x)  = (Ci  + C2x  + . . . + Crixri~l)p:rj  sin  xOj 

+ (Crj+1  + Crj+2x  + . . . + C2rixri~l)PXj  cos  xOj 
or  fy(*)  = (Ci  + C2x  + . . . + Cr.xri~1)(a.j  + bji)x 

+ (Q+i  + Cri+2X  + • • • C2rjxri  _1)  (ay  — hji)x. 

15.8  EXAMPLE 

[E(E  — 2)3(E  + l)]f  = 0.  The  roots  (and  their  respective  mul- 
tiplicities) of  m(m  — 2)3(m  + 1)  = 0 are 

mi  = 0,  ri  = 1, 

m2  = — 1,  r2  = 1, 

mz  = 2,  r3  = 3. 

GSF:  f(x)  = C(0)*  + CiC-1)*  + (C2  + C3x  + C4*2)2*.  Note 

that  mi  makes  no  contribution  to  the  general  solution  form  of  the  equa- 
tion. This  is  because  there  is  no  solution  for  the  equation  Ef  = 0 
except  the  function  f (at)  = 0. 
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15.9  PARTICULAR  SOLUTIONS  OF  LINEAR  DIFFERENCE 
EQUATIONS  WITH  CONSTANT  COEFFICIENTS 

A particular  solution  of  the  equation  [p(E)]f(Y)  = g(Y)  can  often 
be  found  if  one  can  guess  the  form  such  a solution  is  likely  to  take. 
Table  15.10  lists  a number  of  aids  to  good  guesses  for  particular 
solutions.  The  constants  A and  B (with  or  without  subscripts)  are 
real  numbers  to  be  determined  by  substituting  the  particular  so- 
lution f*(x)  into  the  given  equation.  The  examples  of  Sec.  15.12 
will  illustrate  how  the  table  is  used. 

It  will  appear  that  it  is  necessary  to  check  whether  certain  num- 
bers are  roots  of  the  auxiliary  equation  p(m)  = 0.  One  should  recall, 
however,  that  all  roots  of  this  equation  were  obtained  in  finding  the 
general  solution  of  the  reduced  equation.  In  particular,  in  each  case, 
the  number  in  question- is  a root  if  and  only  if  g(*)  is  a solution  of  the 
reduced  equation. 


15.10  TABLE:  PARTICULAR  SOLUTIONS  OF  LINEAR 

DIFFERENCE  EQUATIONS  WITH  CONSTANT  COEFFICIENTS 

(1)  g(x)  = k,  k a real  number: 

PS:  f*(x)  = A,  unless  1 is  a root  of  p(m)  = 0; 

f*(*)  = Axr,  if  1 is  a root  of  p(m)  = 0 of  multiplicity  r. 

(2)  g(x)  = X,  where  X is  a polynomial  in  a:  of  degree  s : 

PS:  f*(x)  = A0  + Aix  Asxs,  unless  1 is  a root  of 

P (rn)  = 0; 

f*(x)  = (T0  + A\x  + . . . + Asxs)xr , if  1 is  a root  of 
p (m)  = 0 of  multiplicity  r. 

(3)  g(x)  = p sin  qx: 

PS:  f*(x)  = A sin  qx  + B cos  qx , unless  a + bi  [with  tan  q = 

dz (b/a)]  is  a root  of  p(m)  = 0; 

f*(x)  = ( A sin  qx.A~  B cos  qx)xr , if  a + bi  [with  tan  q = 
Az{b/a )]  is  a root  of  p(m)  = 0 of  multiplicity  r. 
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(4)  g(*)  = p cos  qx\ 

PS:  f*(*)  = A sin  qx  + B cos  qx , unless  a + bi  [with  tan  q = 

zL(b/a)]  is  a root  of  p(m)  = 0; 

f%v)  = (A  sin  qx  + B cos  qx)xr , if  a + bi  [with  tan  q = 
±(6/a)]  is  a root  of  p(ra)  = 0 of  multiplicity  r. 

(5)  gO)=Mx: 

PS:  f*(*)  = dqx,  unless  q is  a root  of  p(m)  = 0; 

f*(x)  = Axr qx,  if  q is  a root  of  p(m)  = 0 of  multiplicity  r. 

(6)  g(*)  = Xq',  where  X is  a polynomial  in  x of  degree  s: 

PS:  f * (x)  = ( A0  + Aix  + . . . + A8x8)qx,  unless  q is  a root  of 

pW  = 0; 

f*(x)  = (A0  + A,x  + . . . + A„xs)xr qx,  if  q is  a root  of 
p(m)  = 0 of  multiplicity  r. 

(7)  g(.v)  = X sin  qx,  where  X is  a polynomial  in  x of  degree  j: 

PS:  f*(*)  = (d0  + A\x  + . . . + dsxs)  sin  qx  + ( B0  + B\x  + 

. . . Bsx8)  cos  qx,  unless  a + bi  [with  tan  q = 
dtz(b/a)]  is  a root  of  p(m)  = 0; 

f*(x)  = (d0  + Aix  + . . . + Asxs)xr  sin  qx  + (B0  + Bix  + 

. . . + Bsx8)xr  cos  qx,  if  a + bi  [with  tan  q = 
zk(b/a)]  is  a root  of  p(m)  = 0 of  multiplicity  r. 

(8)  g(x)  = X cos  qx,  where  X is  a polynomial  in  x of  degree  i1: 

PS:  f*(*)  = (d0  + Aix  + . . . + ds*s)  sin  qx  + (B0  -f  BYx  + 

. . . + Bsxs)  cos  qx,  unless  a + bi  [with  tan  q = 
dtz(b/a)]  is  a root  of  p (m)  = 0; 

f*(x)  = (d0  + Aix  + . . . + Asx8)xr  sin  qx  + (B0  + Bxx  + 

. . . + Bsx8)xr  cos  qx,  if  a + bi  [with  tan  q = 
zk(b/a)]  is  a root  of  p (m)  = 0 of  multiplicity  r. 

15.11  REMARK  ON  THE  EXTENSION  OF  TABLE  15.10 

Suppose  that  g(.v)  = gi(x)  -f  gi(x)  + . . . + gnW,  where  particular 

solutions  for  [p(E)]f(*)  = gi(x)  can  be  found  in  Table  15.10  (or  else- 
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where).  Then  a particular  solution  for  [p(E)]f(*)  = g(V)  can  be  ob- 
tained by  adding  the  particular  solutions  of  each  of  the  equations 
[p(E)]f(»  = gi(x). 


15.12  EXAMPLES 

(1)  [E2  + 2E  + 5]f  = 5*2  + Sx  + 6.  Since  g(x)  is  a polyno- 
mial of  degree  2,  and  since  1 is  not  a root  of  m2  + 2m  + 5 =0,  for- 
mula (2)  of  Table  15.10  tells  us  that  a particular  solution  of  the  equa- 
tion has  the  form  A0  + Aix  + A2x2.  Substituting  this  in  the  given 
equation,  we  obtain 

(8d0  + 4Ti  + 6A2)  + (8T1  + SA^)x  + 8A2x?  = 3x2  T 8#  -j-  6. 
Equating  like  powers  of  x, 

SA2  = 5, 

8A2  + 8A\  — 8, 

6A2  T 4Ti  -f-  8T0  — 6. 

Solving,  we  get 

Ao  = A?  A = J , A2  = f . 

Adding  our  particular  solution  to  the  general  solution  form  found 
in  Example  1 of  Sec.  15.5,  we  find  that  the  general  solution  form  for 
the  given  equation  is 

f(Y)  = (\//5)x[Ci  sin  v(arctan  — 2)  + C2  cos  *(arctan  — 2)] 

. 5 . 3x  . 3x2 
+ 8 + 8 + 32  ’ 

(2)  [E2  + 6E  + 9]f  = ( — 3)x.  In  Example  3 of  Sec.  15.5,  we 
found  that  —3  is  a double  root  of  m2  + 6m  + 9 = 0.  Thus,  the  par- 
ticular solution  according  to  (5)  of  Table  15.10  has  the  form  Ax2(  — 3)x. 
Substituting  this  for  f in  the  given  equation,  we  obtain 

A(- 3)2(-3)x(+  + 4x  + 4)  + A(  — 3)(  — 3)x(x2  + 2*  + 1) 

+ A(  — 3)xx2  = ( — 3)x. 

The  coefficients  of  x2(  — 3)x  and  *(  — 3)x  are  zero.  Equating  coeffi- 
cients of  ( — 3)x,  we  have  33T  = 1,  or  A = A*  Using  this  particular 
solution  and  the  general  solution  form  found  in  Example  3 of  Sec. 
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15.5,  the  general  solution  form  of  the  given  equation  is 

fW  = (Ci  + C2x)  ( — 3)x  + -$xsx2(  — 3)x. 

(3)  [E  — 3]f  = 2 sin  2x.  Using  (3)  of  Table  15.10,  a particular 
solution  of  the  equation  has  the  form  A sin  2x  -f  B cos  2x.  Substitut- 
ing this  into  the  equation,  we  obtain 

A sin  (2.v  + 2)  + B cos  (2x  + 2)  — 3 A sin  2x  — 3 B cos  2x  = 2 sin  2x. 
Using  the  argument  sum  properties  of  Sec.  6.4,  we  obtain 

(/I  cos  2 — B sin  2 — 3 A)  sin  2x  + (A  sin  2 + B cos  2 — 3 B) 

cos  2x  = 2 sin  2x. 

Equating  coefficients  of  sin  2x  and  cos  2x  and  solving  for  A and  B , we 
get 

A = *;OS -----  = -0.63,  B = -~sln  2,  = -0.08 
5 — cos  2 5 — cos  2 

to  two  decimal  places.  Since  the  general  solution  form  of  the  reduced 
equation  is  C(3)x,  the  general  solution  form  of  the  given  equation  is 

f(*)  = C(3)x  — 0.63  sin  2x  — 0.08  cos  2x. 


16 


OTHER  DIFFERENCE  EQUATIONS 


(1)  Ef(.v)  — h(x)f(Y)  = g(*)  (linear  first-order  equation). 
Let  H(*)  = h(*)  • h(*  — 1)  . . . h(0).  If  H(*)  is  never  0, 


GSF : £(x)  = H(* 


'>(*-!§ + c 


If  for  some  nonnegative  integers  H(*)  = 0,  one  can  solve  for  f(*) 
in  a domain  of  nonnegative  integers  a ^ x ^ b for  which  H(v)  ^ 0. 
In  this  case,  let  Ha(*)  = h(*)  • h(x  — 1)  . . . h(a). 


GSF:  f(x)  = Ha(x  - 1) 


g(*) 

H«(*) 


+ C 


(2)  f(x)  • Ef(.t)  + af(x)  + b = 0,  a and  b real  numbers. 
Let  m be  a root  of  the  equation  z1  -f-  za  + b =0. 

Let  h(x)  be  the  general  solution  form  of 


E + 


m 


m + a 


hO) 


m 


GSF:  f(*)  = r-f-  + m. 

H*) 


(3)  f(*)  • Ef(v)  + aEf(#)  + bf(x)  + c = 0,  a,  b,  and  c real  num- 

bers. 
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Case  1:  (< a + b)2  4c.  Let  m and  n be  roots  of  the  equation 

z2  — (a  — b)z  + c — ab  = 0 


GSF : f(» 


0mx+1  -f~  nx+1 
Cmx  + nx 


Case  2:  (a  -\-  b)2  = 4c. 


GSF:  f(x) 


a — b 
2 (C  + x) 


a d-  b 
2 


(4)  p(.v)f(,Y)  • Ef(.r)  + q(*)Ef(*)  + r(*)f(*)  = 0. 

Let  h(x)  be  the  general  solution  form  of  the  equation. 

EhW  + hw  - -eM. 

r(x)  t(x) 

GSF:  f(x)  = J-- 

h(x) 

(5)  E'2f(x)  + a(*)Ef(x)  -f  b(x)f(*)  = c(x).  Let  v(x)  be  a par- 
ticular solution  of  the  reduced  equation 

E2f(*)  + a(x)Ef(*)  + b(*)f(*)  = 0. 

This  can  frequently  be  found  by  trial  and  error.  Let  p(*)  = 1 + 
aEv(Y)/E2v(x)  and  q(*)  = c/E2v(x). 

Let  h(.v)  be  the  general  solution  form  of  the  equation  Eh(T)  + 
p(*)h(*)  = q(v),  and  call  the  arbitrary  constant  C\. 


GSF:  f(x)  = + C2. 


(6)  <20(Ef(.v))n  + tfi(Ef(»)n  !f(x)  -f  a2(Ef(x))n  2f2(*)  + 

. . . + anin{x)  = 0. 


Solve  the  equation 


atfnn  + aim71  1 + . . . + an-\m  + an  = 0. 


Let  the  distinct  (not  necessarily  real)  roots  be  denoted  mi,  m2,  . . . , 
rrik  and  their  multiplicities  ri,  r2,  . . . , r*.  Let 


f»W  = (Ci  + C2x  + . . . + Crixri  l)m*. 
GSF : f(*)  is  given  implicitly  by 

b - fiWlb  - f2«]  • • • b - «>(*)]  = 0, 

where  y — f(,v). 
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Length  of  arc  of  a circle  (inside  front  cover) 
Line,  graph  of: 

two  dimensions,  149 
three  dimensions,  166 
Linear  dependence,  216 
Linear  difference  equations  {see  Difference 
equations,  linear) 

Linear  differential  equations  {see  Differ- 
ential equations,  linear) 

Linear  fractional  differential  equation,  218, 

220 

Linear  independence,  216 
Logarithmic  functions: 
integrals  of,  199 
properties  of,  70 
tables  of  values  of,  72 


Logarithms  of  trigonometric  functions, 
table,  96 

M 

Multiplicity  of: 

a factor  of  a polynomial,  5 
a root  of  auxiliary  equation,  208,  248 

N 

Nonhomogeneous  linear  differential  equa- 
tion {see  Differential  equation, 
linear,  nonhomogeneous) 

Nonlinear  difference  equation  {see  Differ- 
ence equation,  nonlinear) 

Nonlinear  differential  equation  {see  Differ- 
ential equation,  nonlinear) 
Nonlinear  first-order  differential  equation 
{see  Differential  equation,  non- 
linear first-order) 

nth  order  difference  equation  {see  Differ- 
ence equation) 

nth  order  differential  equation  {see  Differ- 
ential equation) 

Numbers,  Stirling,  21 
first  kind,  table  of,  22 
second  kind,  table  of,  23 
use  of,  21 

O 

Operations,  function-function  {see  Func- 
tion-function operations) 

Operator  polynomials,  10,  206,  246 
Order  of: 

difference  equations,  13 
differential  equations,  12 

P 

Parabola,  graph  of,  152 
Parabolic  cylinder,  graph  of,  170 
Paraboloid,  elliptic,  168 
hyperbolic,  168 

Parallelepiped,  rectangular,  volume  of 
(inside  front  cover) 

Parallelogram,  area  of  (inside  front  cover) 
Parameters,  variation  of,  228 
Partial  derivatives,  215 
Partial  fractions  decomposition,  5 
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Partial  integration,  216 
Particular  solutions: 

of  functional  equations,  12 
of  difference  equations, 
linear  table  of,  250 
extension  of,  251 
of  differential  equations, 
linear,  table  of,  210 
extension  of,  213 
7r  (inside  front  cover) 

Plane,  graph  of,  166 
Polynomials,  4 
degree  of,  4 
factors  of,  4 

multiplicity  of,  4 
operator,  10,  206,  246 
prime,  definition  of,  4 
Powers,  factorial,  20 
Power  series,  244 
Probability  integrals,  table  of,  204 
Probability  sums,  table  of,  241 
Properties  of:  • 

definite  integrals,  202 
finite  sums,  236 
hyperbolic  functions,  141 
indefinite  finite  integrals,  234 
indefinite  integrals,  179 
logarithmic  functions,  70 
trigonometric  functions,  25 
PS,  206 

Pyramid,  volume  of  (inside  front  cover) 

R 

Radian,  table  of  degrees  and,  30 
Range: 

of  a function,  definition  of,  1 
of  inverse  hyperbolic  functions,  140 
of  inverse  trigonometric  functions,  69 
Rational  functions,  definition  of,  5 
partial  fractions  decomposition  of,  5 
Ratio  test  for  convergence,  239 
Rectangle,  area  of  (inside  front  cover) 
Reduced  difference  equation,  246 
Reduced  differential  equation,  206 
Root  test  for  convergence,  239 

S 

Secant,  definition  of,  25 
graph  of,  159 


Sections,  conic,  graphs  of,  151 
Sector  of  a circle,  area  of  (inside  front 
cover) 

Separable  differential  equation,  218, 
219 

Series,  infinite,  237 
alternating,  240 
convergence  of,  237 
divergence  of,  237 
power  series,  244 
table  of,  240 
Taylor’s  series,  244 

interval  of  convergence,  244 
table  of,  244 

tests  for  convergence  and  divergence, 
238 

Sine,  definition  of,  25 
graph  of,  158 
Singular  solution,  229 

Solution  form,  general  ( see  General  solution 
form) 

Solution,  general: 

of  difference  equations  (see  Difference 
equations,  general  solution  of) 
of  differential  equations  (see  Differential 
equations,  general  solution  of) 
of  functional  equations  (see  Functional 
equations,  general  solution  of) 
Solution,  particular: 

of  difference  equations  (see  Difference 
equations,  particular  solution  of) 
of  differential  equations  (see  Differential 
equations,  particular  solution  of) 
of  functional  equations  (see  Functional 
equations,  particular  solution  of) 
Solution,  singular,  229 
Sphere,  area  of  surface  of  (inside  front 
cover) 

graph  of,  167 

volume  of  (inside  front  cover) 

SS,  229 

Stirling  numbers,  21 
first  kind,  table  of,  22 
second  kind,  table  of,  23 
use  of,  21 

Stirling’s  formula,  1 8 
Sums,  finite,  175,  234 
probability,  241 
properties  of,  236 
table  of,  236 
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binomial  coefficients,  20 
definite  integrals,  203 
derivatives,  176 
differences,  232 
difference  equations: 

linear,  with  constant  coefficients,  first 
and  second-order,  homogeneous, 
general  solution  form,  247 
nth  order,  homogeneous,  general 
solution  form,  249 
particular  solutions,  250 
miscellaneous,  254 
differential  equations: 

linear,  with  constant  coefficients,  first- 
and  second-order,  homogeneous, 
general  solution  form,  207 
nth  order,  homogeneous,  general 
solution  form,  209 
particular  solutions,  210 
linear  first-order,  general  solution 
form,  219 

integrating  factors  for,  221 
with  constant  coefficients,  homo- 
geneous, general  solution  form, 
209 

linear  second-order,  general  solution 
form,  227 

nonlinear,  first-order,  230 
factorial  function,  values  of,  19 
finite  sums,  236 

hyperbolic  functions,  values  of,  142 
important  constants,  (inside  front  cover) 
indefinite  finite  integrals,  235 
indefinite  integrals,  185 
infinite  series,  240 

integrating  factors  for  linear  first-order 
differential  equations,  221 
inverses  of  trigonometric  functions,  69 
logarithmic  functions,  values  of,  72 
logarithms  of  trigonometric  functions,  96 
probability  integrals,  204 
probability  sums,  241 


Stirling  numbers,  first  kind,  22 
Stirling  numbers,  second  kind,  23 
Taylor’s  series,  244 

trigonometric  functions,  values  of,  96 
logarithms  of  values  of,  96 
Tangent,  definition  of,  25 
graph  of,  158 
Taylor’s  series,  244 

interval  of  convergence,  244 
table  of,  244 

Techniques  for  evaluating  indefinite  in- 
tegrals, 179 

Tests  for  convergence  and  divergence  of 
infinite  series,  238 

Transcendental  functions,  definition  of,  24 
Translate  E,  definition  of,  9 
relation  to  difference,  1 1 
Trapezoid,  area  of  (inside  front  cover) 
Triangle,  area  of  (inside  front  cover) 
Trigonometric  functions,  definition  of,  24 
graphs  of,  158 
integrals  of,  191 
inverses  of,  69 
properties  of,  25 
table  of  integrals  of,  191 
table  of  values  of,  28 
table  of  values  of  logarithms  of,  96 
Types  of  functional  equations,  12,  173 

U 

Use  of  arbitrary  constants,  14 
Use  of  Stirling  numbers,  21 
Use  of  table  of  indefinite  integrals,  sug- 
gestions for,  1 84 

V 

Variation  of  parameters,  228 
Volume  of  ( see  inside  front  cover  for  items 
below) : 
pyramid 

rectangular  parallelepiped 
right  circular  cone 
right  circular  cylinder 
sphere 
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